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INFORMATION PROCESSING DEVICE AND
NON-TRANSITORY COMPUTER-READABLE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 335

USC 119 from Japanese Patent Application No. 2017-
057972 filed Mar. 23, 2017.

BACKGROUND
Technical Field

The present invention relates to an information processing,
device and a non-transitory computer-readable medium.

SUMMARY

According to an aspect of the invention, there 1s provided
an information processing device including a receiver that
receives a specification of a desired brain wave state of a
user, and a controller that controls playback of music caus-
ing a brain wave state of the user to transition to or maintain
the desired brain wave state.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present mnvention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a block diagram illustrating an information
processing system according to an exemplary embodiment;

FIG. 2 1s a perspective view 1llustrating an overall con-
figuration of an earphone device;

FI1G. 3 1s a perspective view 1llustrating a configuration of
part of an earphone device;

FIG. 4 1s a perspective view 1llustrating a left-side ear-
phone unit;

FIG. 5 1s a perspective view 1llustrating a left-side ear-
phone unit;

FIG. 6 1s a diagram 1illustrating an earpad as viewed from
the side;

FIG. 7 1s a diagram 1illustrating an earpad as viewed from
above;

FIG. 8 1s a diagram 1llustrating an earpad as viewed from
the side;

FI1G. 9 1s a diagram 1llustrating an earpad as viewed from
the side;

FI1G. 10 1s a diagram 1llustrating an earpad as viewed from
the side;

FI1G. 11 15 a diagram 1llustrating an earpad as viewed from
above;

FIG. 12 1s a diagram 1llustrating an earpad as viewed from
the side;

FIG. 13 15 a diagram 1llustrating an earpad as viewed from
the side;

FIG. 14 1s a perspective view 1illustrating a configuration
of part of an earphone device;

FIG. 15 1s a perspective view 1illustrating a configuration
of part of an earphone device;

FIG. 16 1s a perspective view 1illustrating a configuration
of part of an earphone device;

FI1G. 17 1s a perspective view 1illustrating a configuration
of part of an earphone device;

FIG. 18 1s a function block diagram of an earphone
device;
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FIG. 19 1s a function block diagram of a terminal device;
FIG. 20 1s a diagram 1illustrating a brain wave display

screen;
FIG. 21 1s a diagram 1llustrating a music playback screen;
FIG. 22 1s a diagram 1llustrating a music playback screen;
FIG. 23 1s a diagram 1illustrating a playlist screen;
FIG. 24 1s a diagram 1illustrating a playlist screen;
FIG. 25 1s a diagram 1llustrating a parameter iput screen;
FIG. 26 1s a diagram 1llustrating a music playback screen;
FIG. 27 1s a diagram 1illustrating a list selection screen;
FIG. 28 1s a diagram illustrating a brain wave display
screen;
FIG. 29 1s a diagram illustrating a brain wave display
screen;
FIG. 30 1s a diagram 1illustrating a brain wave measure-
ment result;
FIG. 31 1s a diagram 1llustrating a music display screen;
and
FIG. 32 1s a diagram 1illustrating a playlist screen.

DETAILED DESCRIPTION

An information processing system according to an exem-
plary embodiment of the present invention will be described
with reference to FIG. 1. FIG. 1 1llustrates an example of an
information processing system according to the present
exemplary embodiment.

The information processing system according to the pres-
ent exemplary embodiment includes, as an example, an
carphone device 10, a terminal device 12, and a music
delivery server 14.

The earphone device 10 1s a pair of canal-type earphones,
for example, and 1s a type of headphones (a device that uses
speakers to convert an electrical signal output from a play-
back device into sound waves) which are used by being
inserted into the ears (the external auditory canal). In addi-
tion, the earphone device 10 also functions as a brain wave
measuring system. Specifically, the earphone device 10
measures the electric potential of the user’s head, and
outputs information indicating the measurement result (for
example, a signal expressing electric potential) as informa-
tion indicating a brain wave measurement result.

The earphone device 10 1s equipped with a wireless
communication function. The communication scheme may
be, for example, short-range wireless communication (such
as Bluetooth (registered trademark) or radio frequency 1den-
tifier (RFID), for example), infrared communication, visible
light communication, Wi-Fi (registered trademark) commu-
nication, or the like. The earphone device 10 receives a
signal expressing sound (a sound signal such as a speech
signal) from the terminal device 12 by wireless communi-
cation, and plays back sound in accordance with the signal,
for example. Additionally, the earphone device 10 transmits
information indicating a brain wave measurement result to
the terminal device 12 by wireless communication. Obvi-
ously, the earphone device 10 may also be equipped with a
wired communication function using a cable. In this case,
the earphone device 10 may also receive a sound signal by
wired communication to play back sound, and transmit
information indicating a brain wave measurement result to
an external device by wired communication.

The terminal device 12 1s a mobile terminal such as a
smartphone, a mobile phone, or a tablet personal computer
(PC), or a device such as a PC, a music player, a video
playback device, or the like, for example, and corresponds
to an example of an information processing device. The
terminal device 12 1s equipped with a wireless communica-
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tion function. The terminal device 12 functions as a play-
back device (a music playback device or a video playback
device). For example, the terminal device 12 plays back
music, and transmits a sound signal thereof to the earphone
device 10 by wireless communication. The terminal device
12 may also play back video, and transmit a sound signal
thereol to the earphone device 10 by wireless communica-
tion. Additionally, the terminal device 12 recerves informa-
tion indicating a brain wave measurement result from the
carphone device 10 by wireless communication, and evalu-
ates the user’s brain waves by analyzing the brain wave
measurement result. A brain wave measurement result may
also be analyzed by the earphone device 10, and information
indicating the analysis result may be transmitted from the
carphone device 10 to the terminal device 12. A brain wave
measurement result may also be analyzed by a device other
than the earphone device 10 and the terminal device 12, and
information indicating the analysis result may be transmaitted
to the terminal device 12. The terminal device 12 may also
transmit a sound signal to the earphone device 10, and
receive information indicating a brain wave measurement
result from the earphone device 10, by wired communica-
tion using a cable. In addition, the terminal device 12 1s
equipped with a function of commumicating with other
devices via a communication link N such as a network. The
communication scheme may be wireless communication
such as Wi-F1 communication, or wired communication. The
terminal device 12 1s able to acquire information by con-
necting to the Internet, for example.

The music delivery server 14 includes a function of
communicating with other devices via the communication
link N, and 1s a device that provides a music delivery service
via the communication link N. The music delivery server 14
delivers music data over the Internet, for example. The
music delivery server 14 may provide music data to users in
a downloadable format, or may provide music data to users
by streaming delivery. The music data 1s provided for a fee,
tor example. The fee may be charged per song or per album,
or a subscription fee system may be adopted (for example,
a fee system in which a fixed fee 1s charged per a predeter-
mined period, such as monthly, and during that period, a user
1s allowed unlimited use of the service, or 1s allowed to use
the service with certain limitations). Obviously, music data
provided for free may also exist. In addition, various limi-
tations may also be set, such as a limited number of
downloads, a limited period for downloading, or a limited
period for streaming delivery. The music delivery service
may also be usable on a device 1n which an application
(program) for utilizing the music delivery service 1s
installed. The music delivery server 14 may also provide
music data for sample listening.

Note that a device that provides a video delivery service
(for example, a video delivery server) may also be included
in the mmformation processing system. The music delivery
server 14 may also double as a video delivery server and
provide a video delivery service, or a video delivery server
separate from the music delivery server 14 may provide a
video delivery service. The video delivery server may pro-
vide video data to users in a downloadable format, or may
provide video data to users by streaming delivery, for
example. The video data 1s provided for a fee, for example.
A Tee may be set per video, or a subscription fee system may
be adopted. Obviously, video data provided for free may also
exist. In addition, various limitations may also be set, such
as a limited number of downloads, a limited period for
downloading, or a limited period for streaming delivery. The
video delivery service may also be usable on a device in
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which an application (program) for utilizing the video
delivery service 1s installed. The video delivery server may
also provide video data for sample viewing.

Obviously, a device that delivers both music and video
may also be mcluded 1n the information processing system.

In the present exemplary embodiment, a user’s brain
waves are measured by the earphone device 10, and 1nfor-
mation indicating the measurement result 1s transmitted to
the terminal device 12. In the terminal device 12, the
measurement result 1s analyzed and the user’s brain wave
state 1s evaluated. Additionally, a sound signal 1s transmitted
from the terminal device 12 to the earphone device 10, and
sound 1s produced by the earphone device 10. For example,
music 1s played back by the terminal device 12, and sound
corresponding to the music 1s emitted from the earphone
device 10. With this arrangement, the user’s brain waves
while listening to music are measured by the earphone
device 10, and the brain wave state 1s analyzed by the
terminal device 12. The playback of music may also be
controlled in accordance with the brain wave measurement
result. For example, the music to be played back may be
changed 1n accordance with the brain wave state. The music
data may be data provided to the terminal device 12 by the
music delivery server 14, or data stored in the terminal
device 12 without being delivered from the music delivery
server 14.

Note that the earphone device 10 may be connected to a
different music playback device or video playback device
and used without being used together with the terminal
device 12, or may be used as a standalone brain wave
measuring device without producing sound (in other words,
the earphone device 10 may be used as a brain wave
measuring device without playing back music or video). In
addition, the terminal device 12 may be used as a standalone
brain wave analyzing device without being used together
with the earphone device 10, and earphones other than the
carphone device 10 may be connected. The terminal device
12 may also control the playback of music and video on the
basis of brain waves measured by a brain wave measuring
device other than the earphone device 10.

Hereinatter, the earphone device 10 will be described 1n
detail with reference to FIGS. 2 to 4. FIG. 2 1s a perspective
view 1llustrating an overall configuration of the earphone
device 10. FIG. 3 1s a perspective view 1llustrating a con-
figuration of part of the earphone device 10, and 1s a diagram
of the earphone device 10 viewed from a diflerent direction
than FIG. 2. FIG. 4 1s a perspective view 1llustrating a
left-side earphone unait.

Herein, for the sake of convenience, front and back are
defined as illustrated 1n FIG. 2. Front 1s the direction 1n
which the user’s face i1s pointed, while back 1s the reverse
direction of front.

As 1llustrated 1n FIGS. 2 and 3, the earphone device 10 1s
largely divided into a left-side earphone unit 16L. worn on
the user’s left ear, a right-side earphone unit 16R worn on
the user’s right ear, and a cable 18 that connects the left-side
carphone unit 16L and the right-side earphone unit 16R.
Note that the left-side earphone unit 16L corresponds to an
example of a first brain wave measuring device, while the
right-side earphone unit 16R corresponds to an example of
a second brain wave measuring device.

The left-side earphone unit 16L includes a left-side
speaker unit 20L. which 1s inserted into the user’s left ear
(external auditory canal), a left-side support unit 221 (left-
side base unit) that supports the left-side speaker unit 20L,
and a left-side ear hook unit 241, one end of which is joined
to the left-side support unit 22L.
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The left-side speaker unit 20L 1s made up of components
such as a driver unit that produces sound, a sound conduit,
an equalizer, a housing (such as a frame or case), and an
carpad (earpiece) that covers the part inserted into the ear.
Note that the speaker unit of publicly available canal-type
carphones can be used as the left-side speaker unit 20L. The
carpad of the left-side speaker unit 20L 1s made of a resin
such as rubber, for example.

On the side face of the left-side speaker unit 201, a first
left brain wave sensor 26L 1s provided. Described 1n further
detail, the first left brain wave sensor 26L 1s provided on the
side face of the earpad constituting the left-side speaker unit
20L. The first left brain wave sensor 26L 1s an electrode that
senses the electric potential of the head together with a
second left brain wave sensor 28L described later. The first
left brain wave sensor 26L 1s made up of conductive rubber
made from carbon, for example. Note that the first left brain
wave sensor 261 corresponds to an example of a first brain
wave measuring unit.

The left-side support unit 221 has a thin rectangular

cuboid shape as an example, and the left-side speaker unit
20L 1s 1nstalled on the face of the left-side support unit 22L
that opposes the user’s left ear when the user wears the
carphone device 10. The left-side support unit 22L is a case,
for example, and houses components such as an electronic
circuit board 1nside.

The left-side ear hook unit 24L has a curved shape overall,
and 1s a member that hooks over the user’s left ear when the
user wears the earphone device 10. One end of the left-side
car hook unit 24L 1s connected to the front-side part of the
left-side support umt 221, with the lef

t-side ear hook unit
241, having a shape that curves from the connecting part
towards the back side of the left-side support unit 22L,
thereby forming a curved part. The curved part hooks over
the top of lett ear. The other end of the left-side ear hook unit
241 1s joined to one end of the cable 18.

The left-side ear hook unit 24L 1s provided with a second
left brain wave sensor 281 along the left-side ear hook unit
241.. The second left brain wave sensor 28L 1s provided on
the face of the left-side ear hook unit 24L that opposes the
user’s leit ear so as to contact the left ear, more specifically
the underside of the left ear (a position close to the skull),
when the left-side ear hook unit 24L 1s hooked over the left
car, for example. By providing the second left brain wave
sensor 281, so as to contact the underside of the left ear,
clectric potential 1s sensed at a position closer to the brain,
and the accuracy of brain wave measurement can be raised.
The second leit brain wave sensor 28L 1s an electrode that
senses the electric potential of the head together with the first
left brain wave sensor 26L described above. The second leit
brain wave sensor 28L 1s made up of conductive rubber
made from carbon, for example. For example, the electric
potential sensed by the second left brain wave sensor 28L 1s
used as a reference potential, and the first left brain wave
sensor 26 measures the electric potential from the reference
potential (potential difference). Note that the second left
brain wave sensor 28L corresponds to an example of a
second brain wave measuring unit.

When the left-side ear hook unit 24L 1s hooked over the
left ear and the left-side speaker unit 20L 1s 1serted 1nto the
left ear, the left ear becomes pinched by the first left brain
wave sensor 261 provided on the left-side speaker unit 20L
and the second left brain wave sensor 28L provided on the
left-side ear hook unit 241, and 1n this state, brain waves are
measured by the first left brain wave sensor 26L and the
second left brain wave sensor 28L.
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As above, by pinching the left ear between the first left
brain wave sensor 26L and the second left brain wave sensor
28L, the brain wave sensors can be brought into close
contact with the left ear, and as a result, the brain wave
measuring accuracy can be immproved. Also, the first left
brain wave sensor 26L 1s inserted into the leit ear, thereby
raising the adhesion between the first leit brain wave sensor
261 and the leit ear.

The right-side earphone unit 16R includes a right-side
speaker unit 20R which 1s mnserted into the user’s right ear
(external auditory canal), a rnight-side support unit 22R
(right-side base unit) that supports the right-side speaker unit
20R, and a right-side ear hook unit 24R, one end of which
1s joined to the right-side support unit 22R.

Similarly to the left-side speaker unit 20L, the nght-side
speaker unit 20R 1s made up of components such as a driver
unit, a sound conduit, an equalizer, a housing, and an earpad.
Note that the speaker umt of publicly available canal-type
carphones can be used as the right-side speaker unit 20R.
The earpad of the right-side speaker unit 20R 1s made of a
resin such as rubber, for example.

On the side of the right-side speaker unit 20R, a first right
brain wave sensor 26R 1s provided. Described 1n further
detail, the first right brain wave sensor 26R 1s provided on
the side face of the earpad constituting the right-side speaker
umt 20R. The first nght brain wave sensor 26R 1s an
clectrode that senses the electric potential of the head
together with a second right brain wave sensor 28R
described later. The first right brain wave sensor 26R 1s made
up of conductive rubber made from carbon, for example.
Note that the first right brain wave sensor 26R corresponds
to an example of a third brain wave measuring unit.

The right-side support unit 22R has a thin rectangular
cuboid shape as an example, and the right-side speaker unit
20R 15 mnstalled on the face of the right-side support unit 22R
that opposes the user’s right ear when the user wears the
carphone device 10. The right-side support unit 22R 1s a
case, for example, and houses components such as an
electronic circuit board inside.

The nght-side ear hook unit 24R has a curved shape
overall, and 1s a member that hooks over the user’s right ear
when the user wears the earphone device 10. One end of the
right-side ear hook unit 24R 1s connected to the front-side
part of the right-side support unit 22R, with the right-side ear
hook unit 24R having a shape that curves from the connect-
ing part towards the back side of the nght-side support unit
22R, thereby forming a curved part. The curved part hooks
over the top of right ear. The other end of the right-side ear
hook unit 24R 1s joined to the other end of the cable 18.

The right-side ear hook unit 24R is provided with a
second right brain wave sensor 28R along the right-side ear
hook umt 24R. The second right brain wave sensor 28R 1s
provided on the face of the right-side ear hook unit 24R that
opposes the user’s right ear so as to contact the right ear,
more specifically the underside of the right ear (a position
close to the skull), when the right-side ear hook unit 24R 1s
hooked over the right ear, for example. By providing the
second right brain wave sensor 28R so as to contact the
underside of the night ear, electric potential 1s sensed at a
position closer to the brain, and the accuracy of brain wave
measurement can be raised. The second right brain wave
sensor 28R 1s an electrode that senses the electric potential
of the head together with the first right brain wave sensor
26R described above. The second right brain wave sensor
28R 1s made up of conductive rubber made from carbon, for
example. For example, the electric potential sensed by the
second right brain wave sensor 28R 1s used as a reference
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potential, and the first right brain wave sensor 26R measures
the electric potential from the reference potential (potential
difference). Note that the second right brain wave sensor
28R corresponds to an example of a fourth brain wave
measuring unit.

When the right-side ear hook unit 24R 1s hooked over the
right ear and the right-side speaker unit 20R 1s 1nserted into
the right ear, the right ear becomes pinched by the first right
brain wave sensor 26R provided on the right-side speaker
unit 20R and the second right brain wave sensor 28R
provided on the right-side ear hook unit 24R, and in this
state, brain waves are measured by the first right brain wave
sensor 26R and the second right brain wave sensor 28R.

As above, by pinching the right ear between the first right
brain wave sensor 26R and the second right brain wave
sensor 28R, the brain wave sensors can be brought into close
contact with the right ear, and as a result, the brain wave
measuring accuracy can be improved. Also, the first right
brain wave sensor 26R 1s inserted into the right ear, thereby
raising the adhesion between the first right brain wave
sensor 26R and the right ear.

The earphone device 10 1s provided with a wireless
communication function (for example, Bluetooth), and com-
municates with the terminal device 12 wirelessly. A com-
munication mterface (communication chip) that includes the
wireless communication function i1s built mto the left and
right earphone units, for example. For example, a commu-
nication chip for wireless communication (for example, a
communication chip for Bluetooth) 1s built into the left-side
support unit 22L (case) of the left-side earphone unit 16L,
while similarly, a communication chip for wireless commu-
nication 1s built into the right-side support unit 22R (case) of
the right-side earphone unit 16R. The left-side earphone unit
16L recerves a sound signal (left-ear sound signal) trans-
mitted from the terminal device 12 with the communication
chup built into the left-side support unit 221, and produces
sound 1n accordance with the sound signal. The right-side
carphone unit 16R receives a sound signal (right-ear sound
signal) transmitted from the terminal device 12 with the
communication chip built mto the right-side support unit
22R, and produces sound in accordance with the sound
signal.

In addition, information indicating a brain wave measure-
ment result obtained by the left-side earphone unit 16L. and
the right-side earphone unit 16R 1s transmitted from the
carphone device 10 to the terminal device 12 by wireless
communication (for example, Bluetooth).

The left-side earphone unit 16L. and the rnight-side ear-
phone unit 16R are physically connected by the cable 18,
and transmit and receive data with each other through the
cable 18.

Both information indicating a brain wave measurement
result obtained by the left-side earphone unit 16L and
information indicating a brain wave measurement result
obtained by the right-side earphone unit 16R may be trans-
mitted respectively from the earphone device 10 to the
terminal device 12, or the respective information may be
combined by processing such as statistical processing, for
example, and then transmitted to the terminal device 12. For
the statistical processing, computations such as the simple
average or a weighted average of a brain wave measurement
result obtained by the left-side earphone unit 161 and a brain
wave measurement result obtained by the right-side ear-
phone unit 16R may be conducted 1n the earphone device 10,
for example, and information indicating the processing
result may be transmitted from the earphone device 10 to the
terminal device 12 by the communication chip installed in
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cither the left-side earphone unit 16L or the right-side
carphone unit 16R. Obviously, information before such
processing 1s performed may also be transmitted from the
carphone device 10 to the terminal device 12, and such
processing may be conducted by the terminal device 12.

For example, 1n a case in which a fault occurs in the cable
18, and the transmitting and receiving of data between the
left-side earphone unit 16L. and the night-side earphone unit
16R becomes unavailable, information indicating the brain
wave measurement result obtained by each earphone umit
may be transmitted respectively to the terminal device 12. In
this case, information indicating the brain wave measure-
ment result obtained by the left-side earphone unit 16L 1s
transmitted from the left-side earphone unit 16L to the
terminal device 12 by the communication chip installed in
the left-side earphone unit 16L.. Similarly, information indi-
cating the brain wave measurement result obtained by the
right-side earphone unmit 16R 1s transmitted from the right-
side earphone umt 16R to the terminal device 12 by the
communication chip installed in the right-side earphone unit
16R. By transmitting brain wave measurement results 1n this
way, even 11 the cable 18 fails, brain wave measurement can
continue, and brain wave measurement results can be trans-
mitted to the terminal device 12.

Also, 1n a case 1 which the communication chip installed
in one of the earphone units fails, the non-faulty communi-
cation chip may be used to transmit information indicating
a brain wave measurement result to the terminal device 12.
In this case, information indicating a brain wave measure-
ment result obtained by the left-side earphone unit 161 and
information indicating a brain wave measurement result
obtained by the right-side earphone unit 16R may be trans-
mitted respectively to the terminal device 12, or information
generated by applying processing such as statistical process-
ing to both sets of information may be transmitted to the
terminal device 12. By transmitting brain wave measure-
ment results 1n this way, even 11 one of the commumnication
chips fails, brain wave measurement can continue, and brain
wave measurement results can be transmitted to the terminal
device 12.

In addition, if one of the earphone units fails, information
indicating a brain wave measurement result obtained by the
other, non-faulty earphone unit may be transmitted to the
terminal device 12. By transmitting brain wave measure-
ment results 1 this way, even 1f one of the earphone units
fails, brain wave measurement can continue, and brain wave
measurement results can be transmitted to the terminal
device 12.

Note that a failure of the cable 18 or a communication
chip 1s sensed by a sensor, a continuity check, or the like.

A battery that supplies electric power for driving the
carphone device 10 1s installed 1n either the left-side ear-
phone umt 16L or the right-side earphone unit 16R. For
example, a battery 1s built into the lett-side support unit 22L
(case) of the left-side earphone unit 161, while a battery 1s
not built into the right-side earphone unmit 16R. In this case,
cach unit of the left-side earphone unit 16L (such as the
driver unit inside the left-side speaker unit 20L, the com-
munication chip, and components related to brain wave
measurement, for example) 1s driven by received a supply of
clectric power from the battery. Meanwhile, electric power
1s supplied from the battery bwlt into the left-side support
umt 221 to the right-side earphone unit 16R through the
cable 18, and each unit of the right-side earphone unit 16R
(such as the driver unit inside the right-side speaker unit
20R, the communication chip, and components related to
brain wave measurement, for example) are driven by the
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clectric power. A battery may also not be provided in the
left-side earphone unit 161, and 1nstead may be provided 1n
the right-side earphone unit 16R. In this case, electric power
likewise 1s supplied from the right-side earphone unit 16R to
the left-side earphone unit 16L through the cable 18. Charg-
ing of the battery may be conducted via a USB cable, or by
wireless charging when the earphone device 10 1s housed in
a case, Tor example. Note that batteries may also be provided
in both the left-side earphone unit 16L. and the right-side
carphone unit 16R.

Note that to keep battery charging from influencing the
clectric potential measurement, the electric potential mea-
surement may be stopped when charging 1s started. As
another example, 1 a case i which a shield member
(anti-electromagnetic wave member) 1s provided around the
battery and charging-related components, the electric poten-
t1al measurement may be conducted even during charging.

The earphone device 10 may also be provided with an
operating unmit such as a remote control.

Hereinafter, features such as the shape of the ear hook
units will be described i1n further detail, with reference to
FIG. 5. FIG. 5 1s a diagram of the left-side earphone unmit 16L
as viewed from the left-side support unit 22L side.

The left-side ear hook unit 24L includes a first curved part
30 having a first curvature, a second curved part 32 having
a second curvature, and a third curved part 34 having a third
curvature. One end of the first curved part 30 1s connected
to the left-side support unit 22L. The first curved part 30 1s
a member provided from the left-side support unit 22L to the
second curved part 32. One end of the second curved part 32
1s connected to the other end of the first curved part 30. The
second curved part 32 1s a member provided from the
connecting portion to the third curved part 34. One end of
the third curved part 34 1s connected to the other end of the
second curved part 32. The third curved part 34 1s a member
provided from the connecting portion to the cable 18. The
other end of the third curved part 34 1s connected to the cable
18. Note that the first curved part 30, the second curved part
32, and the third curved part 34 are integrated, thereby
forming the left-side ear hook unit 24L.. Obviously, the first
curved part 30, the second curved part 32, and the third
curved part 34 may also be configured by respectively
different members and connected to each other.

The first curvature of the first curved part 30 1s from R12.5
to R14.5, for example. The first curvature of the first curved
part 30 may also be from R13.0 to R14.0, and may be R13.5.
The second curvature of the second curved part 32 1s from
R13.5 to R17.5, for example. The second curvature of the
second curved part 32 may also be from R16.0 to R17.0, and
may be R16.5. The third curvature of the third curved part
34 1s from R106.5 to R108.5, for example. The third
curvature of the third curved part 34 may also be from
R107.0 to R108.0, and may be R107.6.

In this way, the left-side ear hook unit 24L has a shape
with a different curvature 1n each portion, and 1s formed to
cover the base of the left ear overall. By varying the
curvature 1n portions, the adhesion of the left-side earphone
unit 16L onto the left ear rises, and as a result, the brain wave
measuring accuracy can be improved. Obviously, the above
curvature values are merely examples, and the curvature
values may be determined to match the shape of the user’s
ear.

Also, 1 a case 1n which the direction orthogonal to the
direction 1n which gravity works (vertical direction) is
defined as the horizontal direction, when the left-side ear-
phone umit 16L 1s worn on the left ear by hooking the
left-side ear hook unit 241 over the left ear, the left-side
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support unit 22L 1s disposed tilted by a predetermined angle
0 from the horizontal direction. The angle 0 1s from 37° to
43°, for example. The angle 0 may also be from 39° to 41°,
and may be 40°. By adopting such an angle, the adhesion of
the left-side earphone unit 16L onto the left ear can be
improved.

Also, an angle ¢ obtained between the base portion of the
first curved part 30 and the side face of the left-side support
unmt 221 1s from 30° to 40°, for example. By setting the first
curved part 30 at such an angle, the adhesion of the left-side
carphone unit 16L onto the left ear can be improved.

The right-side earphone unit 16R 1s similar to the left-side
carphone umit 16L. The nght-side ear hook unit 24R
includes a first curved part having the first curvature above,
a second curved part having the second curvature above, and
a third curved part having the third curvature above. Also,
the right-side support unit 22R 1s disposed tilted by the angle
0 described above, and the first curved part 1s disposed tilted
by the angle ¢ described above.

Hereinaftter, the brain wave sensor provided 1n the earpad
constituting the left-side speaker unit 201 and the night-side
speaker unit 20R will be described 1n detail.

FIGS. 6 and 7 1illustrate an example of an earpad. FIG. 6
1s a diagram of an earpad as viewed from the side, while
FIG. 7 1s a diagram of an earpad as viewed from above (the
side which 1s inserted into the ear).

An earpad 36 1s used as the earpad constituting the
left-side speaker umit 20L and the right-side speaker unit
20R. For the earpad 36 1tself, a publicly available earpad can
be used. In the example illustrated i FIGS. 6 and 7, the
carpad 36 has a circular cross-section, and has a columnar
shape that narrows 1 width (the diameter of the circle)
towards the tip. A penetrating hole 36a that penetrates 1n the
height direction 1s formed in the earpad 36, and sound 1s
conveyed to the outside through this penetrating hole 36a4.
The earpad 36 1s made of a resin such as rubber, for example.

On the side face of the earpad 36, a brain wave sensor 38
1s provided as an electrode. The brain wave sensor 38 1is
made up of multiple linear sensors (electrodes) disposed in
parallel 1n the height direction of the earpad 36, and disposed
in the circumierential direction on the outer circumierence
of the earpad 36.

In the case 1n which the earpad 36 1s provided on the
left-side speaker unit 20L, the brain wave sensor 38 func-
tions as the first leit brain wave sensor 26L.. Similarly, 1n the
case 1 which the earpad 36 1s provided on the rnight-side
speaker unit 20R, the brain wave sensor 38 functions as the
first right brain wave sensor 26R.

The brain wave sensor 38 1s made up of conductive rubber
made from carbon, for example. To lower the electrical
resistance, the brain wave sensor 38 may also include silver
paste for lowering the electrical resistance.

If the brain wave sensor 38 has a certain degree of
moisture, the electric potential 1s more easily measured in
some cases. Accordingly, the surface of the brain wave
sensor 38 may also be processed to retain moisture in the
brain wave sensor 38. Typically, the wettability of a solid
surface depends on the roughness of the solid surface. For
example, according to the Wenzel equation, as the surface
roughness increases, the contact angle with a hydrophilic
surface becomes smaller, and the surface becomes wetted
more easily (in other words, moisture 1s more easily
retained). Accordingly, the surface of the brain wave sensor
38 may be processed to adjust the surface roughness of the
brain wave sensor 38 to be a surface roughness by which 1s
obtained a moisture allowing for easier measurement of
clectric potential. As another example, by ntroducing an
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oxygenated functional group onto the surface of the brain
wave sensor 38 by a surface treatment using tluorine gas,
hydrophilicity can be mamifested at the surface of the brain
wave sensor 38, and thereby the moisture of the brain wave
sensor 38 may be retained. Obviously, the moisture of the
brain wave sensor 38 may also be maintained at a moisture
allowing for easier measurement of electric potential by
methods other than the above.

FIGS. 8 and 9 illustrate other examples of a brain wave
sensor. FIGS. 8 and 9 are diagrams 1llustrating the earpad 36
as viewed from the side. The earpad 36 itself has the same
shape as the earpad 36 illustrated in FIGS. 6 and 7. In the
example 1illustrated 1n FIG. 8, a brain wave sensor 40 that
acts as an electrode 1s configured by multiple triangular
sensors (electrodes), which are disposed 1n the circumier-
ential direction on the outer circumierence of the earpad 36.
In the example illustrated 1n FI1G. 9, a brain wave sensor 42
that acts as an electrode 1s configured by multiple circular
sensors (electrodes), which are disposed in the circumier-
ential direction on the outer circumierence of the earpad 36.

FIGS. 10 to 13 illustrate other examples of a brain wave
sensor. FIGS. 10, 12, and 13 are diagrams of the earpad 36
as viewed from the side, while FIG. 11 1s a diagram of the
carpad 36 as viewed from above (the side which 1s mserted
into the ear). The earpad 36 1itself has the same shape as the
carpad 36 1llustrated in FIGS. 6 and 7. In the examples
illustrated 1n FIGS. 10 and 11, a brain wave sensor 44 that
acts as an electrode 1s configured by multiple linear sensors
(electrodes) disposed 1n parallel to the circumierential direc-
tion of the earpad 36, which are disposed in the height
direction on the outer circumierence of the earpad 36. In the
example illustrated 1n FIG. 12, a brain wave sensor 46 that
acts as an electrode 1s configured by multiple triangular
sensors (electrodes), which are disposed in the height direc-
tion on the outer circumierence of the earpad 36. In the
example illustrated 1n FIG. 13, a brain wave sensor 48 that
acts as an electrode 1s configured by multiple circular
sensors (electrodes), which are disposed in the height direc-
tion on the outer circumierence of the earpad 36.

The shapes and arrangements of the brain wave sensors
described above are merely examples, and other shapes and
arrangements may also be adopted. In addition, a brain wave
sensor may also be provided over the entire circumierential
face of the earpad 36.

Hereinafter, other exemplary installations of brain wave
sensors will be described with reference to FIGS. 14 to 17.
FIGS. 14 to 17 are perspective views 1illustrating a configu-
ration of part of the earphone device 10.

In the example 1llustrated in FIG. 14, brain wave sensors
(electrodes) are provided on the rnight-side earphone unit
16R, whereas brain wave sensors (electrodes) are not pro-
vided on the left-side earphone unit 16L.. Namely, the first
right brain wave sensor 26R 1s provided on the side face of
the right-side speaker unit 20R (the side face of the earpad),
and the second right brain wave sensor 28R 1s provided on
the nght-side ear hook umit 24R. In this case, electric
potential 1s measured by the first right brain wave sensor
26R and the second right brain wave sensor 28R provided on
the right-side earphone unit 16R, and information indicating
the measurement result 1s transmitted from the earphone
device 10 to the terminal device 12 as information indicating
a brain wave measurement result. Note that brain wave
sensors may also be provided on the left-side earphone unit
161, and brain wave sensors may also not be provided on the
right-side earphone unit 16R.

In the example illustrated 1n FIG. 15, similarly to the
example 1illustrated 1n FIG. 14, brain wave sensors (elec-
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trodes) are provided on the right-side earphone unit 16R,
whereas brain wave sensors (electrodes) are not provided on
the left-side earphone unit 16L. The second right brain wave
sensor 28R provided on the right-side ear hook unit 24R of
the right-side earphone unit 16R 1s a sensor that includes two
brain wave sensors 30 (electrodes) provided along the
right-side ear hook umit 24R. In this case, for example, the
potential difference between either one of the two brain
wave sensors 50 and the first right brain wave sensor 26R 1s
adopted as the potential diflerence measured by the right-
side earphone unit 16R. Obviously, the second right brain
wave sensor 28R may also include three or more brain wave
sensors 50. By configuring the second right brain wave
sensor 28R with multiple brain wave sensors 50, the second
right brain wave sensor 28R contacts the right ear more
casily, and the electric potential 1s measured more reliably
by the second right brain wave sensor 28R. In other words,
since the electric potential 1s measured by having any one of
the multiple brain wave sensors 50 contact the right ear, the
clectric potential 1s measured more reliably compared to the
case of using only one brain wave sensor.

In the example illustrated 1n FIG. 16, the first right brain
wave sensor 26R 1s provided on the side face of the
right-side speaker unit 20R (the side face of the earpad), the
second right brain wave sensor 28R 1s provided on the
right-side ear hook unit 24R, and the second left brain wave
sensor 28L 1s provided on the left-side ear hook unit 24L.
The first left brain wave sensor 26L 1s not provided. In this
case, for example, the potential difference between the first
right brain wave sensor 26R and the second right brain wave
sensor 28R, or the potential difference between the first right
brain wave sensor 26R and the second left brain wave sensor
281, 1s measured, and the measured potential difference 1s
adopted as the brain wave measurement result. By using the
second left brain wave sensor 28L and the second right brain
wave sensor 28R 1n this way, brain wave measurement
becomes possible even in the case in which any one of the
brain wave sensors 1s not in contact with an ear, or in which
the contact between one of the brain wave sensors and an ear
1s unfavorable.

In the example 1llustrated 1n FIG. 17, the first right brain
wave sensor 26R 1s provided on the side face of the
right-side speaker unit 20R (the side face of the earpad), the
right-side ear hook unit 24R 1s provided on the right-side of
the ear hook unit 24R, the first left brain wave sensor 26L
1s provided on the side face of the left-side speaker unit 20L
(the side face of the earpad), and the second left brain wave
sensor 281 1s provided on the left-side ear hook unit 24L.
Similarly to the example illustrated in FIG. 15, the second
right brain wave sensor 28R 1s a sensor that includes two
brain wave sensors 30 (electrodes) provided along the
right-side ear hook unit 24R. Similarly, the second left brain
wave sensor 28L 1s a sensor that includes two brain wave
sensors 52 (electrodes) provided along the lett-side ear hook
umt 24L. In this case, for example, the potential difference
between either of the two brain wave sensors 50 and the first
right brain wave sensor 26R 1s adopted as the potential
difference measured by the rnight-side earphone unit 16R,
while the potential difference between either of the two brain
wave sensors 52 and the first left brain wave sensor 26L 1s
adopted as the potential difference measured by the left-side
carphone unit 16L. Obviously, three or more of the brain
wave sensors 50 and 52 may also be provided. By config-
uring the second right brain wave sensor 28R and the second
left brain wave sensor 28L with multiple sensors in this way,
the second right brain wave sensor 28R contacts the right ear
more easily and the second left brain wave sensor 28L
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contacts the left ear more easily, and thus the electric
potential 1s measured more reliably by the second right brain
wave sensor 28R and the second left brain wave sensor 28L.

With the earphone device 10 according to the present
exemplary embodiment, by pinching the ears with multiple
brain wave sensors, the brain wave sensors can be brought
into close contact with the ears, thereby improving the
clectric potential measurement accuracy, and as a result, the
brain wave measuring accuracy can be improved.

Hereinafter, the functions of the earphone device 10 will
be described 1n detail with reference to FIG. 18. FIG. 18 1s
a function block diagram of the earphone device 10.

As described above, the earphone device 10 includes a
left-side earphone unit 16L., a right-side earphone unmit 16R,
and a cable 18 that connects the left-side earphone unit 16L
and the right-side earphone unit 16R.

The left-side earphone unit 16L includes a left-side
speaker unit 20L, a first left brain wave sensor 26L., a second
left brain wave sensor 281, a communication unit 54L, a
battery 56, and a control unit 58L.

The communication unit 541 1s a communication inter-
face (communication chip), and includes a function of
transmitting data to other devices, and a function of receiv-
ing data from other devices. The communication unit 34L
includes a wireless communication function, for example.
For the communication scheme, as described earlier, short-
range wireless communication such as Bluetooth, mirared
communication, visible light communication, Wi-F1 com-
munication, or the like 1s used. Herein, short-range wireless
communication (for example, Bluetooth) 1s taken to be used
as an example. For example, by short-range wireless com-
munication, the communication unit 541 receives from an
external device (for example, the terminal device 12) a
signal expressing sound to be emitted from the left-side
speaker umit 20L. The left-side speaker unit 20L produces
sound in accordance with the signal received by the com-
munication unit 54L. Additionally, by short-range wireless
communication, the communication unit 54, may also
transmit information indicating a brain wave measurement
result to an external device (for example, the terminal device
12). Note that since the earphone device 10 may also be used
in combination with external devices other than the terminal
device 12 (such as a playback device or a display device, for
example), the earphone device 10 may also communicate
with external devices other than the terminal device 12 to
receive a sound signal from such an external device, or to
transmit information indicating a brain wave measurement
result to such an external device.

The battery 56 supplies electric power to each unit of the
left-side earphone unit 16L. For example, electric power 1s
supplied from the battery 56 to the left-side speaker unit
20L., the communication unit 541, and the control unit 58L,
and the left-side speaker unit 20L, the communication unit
541., and the control umit 538L are driven by the electric
power supplied from the battery 56. Also, as described later,
in the case 1n which a battery 1s not provided 1n the right-side
carphone unmit 16R, electric power 1s supplied from the
battery 56 to each unit of the right-side earphone unit 16R
through the cable 18. For the battery 56, a rechargeable
battery 1s used, for example. Obviously, a non-rechargeable
battery may also be used as the battery 56. Note that a shield
member (anti-electromagnetic wave member) may also be
provided around the battery 56 and charging-related com-
ponents. By providing a shield member, noise arising from
clectromagnetic waves produced during charging can be
reduced, and the accuracy of brain wave measurement can
be raised.
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The control unit S8L controls the operation of each unit of
the left-side earphone unit 16L. For example, the control
unit S8L controls communication by the commumnication unit
541, performs processing (for example, statistical process-
ing) on brain wave measurement results, senses a fault 1n
cach unit of the left-side earphone unit 161, and senses a
fault in the cable 18.

The right-side earphone unit 16R includes a right-side
speaker unit 20R, a first right brain wave sensor 26R, a
second right brain wave sensor 28R, a communication unit
54R, and a control unit 58R.

The communication unit 54R, similarly to the communi-
cation unit 34L., 1s a communication interface (communica-
tion chip), and includes a function of transmitting data to
other devices, and a function of receiving data from other
devices. The communication unit 54R 1ncludes a wireless
communication function, for example. The communication
scheme 1s the same as the communication scheme adopted
by the communication unit 541 (for example, Bluetooth).
For example, by short-range wireless communication, the
communication unit 34R recerves from the terminal device
12 a signal expressing sound to be emitted from the right-
side speaker unit 20R. The night-side speaker umt 20R
produces sound in accordance with the signal received by
the communication unit 34R. Additionally, by short-range
wireless communication, the communication unit 34R may
also transmit information indicating a brain wave measure-
ment result to the terminal device 12.

The control unit S8R controls the operation of each unit
of the rnight-side earphone unit 16R. For example, the control
umit 38R controls communication by the communication
unit 34R, performs processing (for example, statistical pro-
cessing) on brain wave measurement results, senses a fault

in each unit of the right-side earphone unit 16R, and senses
a fault 1n the cable 18.

Note that one of either the control unit 581 or the control
unit 38R may be provided 1n the earphone device 10, and the
one control unit may control the operation of each unit of the
carphone device 10.

A battery 1s not provided in the right-side earphone unit
16R. As described above, electric power 1s supplied from the
battery 56 provided in the left-side earphone unit 16L to the
right-side earphone unit 16R, and the right-side speaker unit
20R, the communication unit 54R, and the control unit 58R
are driven by the electric power supplied from the battery
56. By providing a battery in only one of the earphone units,
the overall weight of the earphone device 10 can be reduced.

Obviously, batteries may also be provided in both the
left-side earphone unit 16L. and the rnight-side earphone unit
16R. In this case, electric power 1s supplied from the battery
installed in the right-side earphone unit 16R to each unit of
the right-side earphone unit 16R. As another example, a
battery may be provided 1n the right-side earphone umt 16R
without providing a battery in the left-side earphone unit
16L. In this case, electric power 1s supplied from the battery
installed 1n the right-side earphone unit 16R to the left-side
carphone unit 16L through the cable 18.

When a first potential difference 1s measured by the first
lett brain wave sensor 26L and the second leit brain wave
sensor 281, and a second potential diflerence 1s measured by
the first right brain wave sensor 26R and the second right
brain wave sensor 28R, the control unit 58L or the control
umit 38R applies statistical processing (for example, the
simple average or a weighted average) to the first potential
difference and the second potential difference, and adopts
the value obtained by the statistical processing as a brain
wave measurement result. In this case, information indicat-
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ing the brain wave measurement result 1s transmitted by the
communication unit 341 or the communication unit 54R
from the earphone device 10 to the terminal device 12.
Obviously, information betfore the statistical processing is
performed may also be transmitted from the earphone device
10 to the terminal device 12, and the statistical processing
may be conducted by the terminal device 12. In this case,
information indicating the first potential difference 1s trans-
mitted as information indicating a first brain wave measure-
ment result by the communication unit 541 from the ear-
phone device 10 to the terminal device 12, while information
indicating the second potential difference 1s transmitted as
information indicating a second brain wave measurement
result by the communication unit 34R from the earphone
device 10 to the terminal device 12.

In a case 1in which a fault occurs 1in the cable 18,
information indicating the first brain wave measurement
result may be transmitted by the communication unit 54L
from the earphone device 10 to the terminal device 12, while
information indicating the second brain wave measurement
result may be transmitted by the communication unit 54R
from the earphone device 10 to the terminal device 12.

In the case in which one of either the communication unit
541, or the communication unit 54R fails, the non-faulty
communication unit (communication chip) may be used to
transmit information indicating a brain wave measurement
result to the terminal device 12.

In a case 1n which one of either the left-side earphone unit
16L or the night-side earphone unit 16R fails, the non-faulty
carphone unit may transmit information indicating a brain
wave measurement result obtained by that earphone unit to
the terminal device 12.

During the charging of the battery 56, the control unit 58L
or the control unit 38R may not transmit information indi-
cating a brain wave measurement result to the terminal
device 12, or stop brain wave measurement. As another
example, during the charging of the battery 56, the control
unit S8L may stop brain wave measurement by the first left
brain wave sensor 26L and the second left brain wave sensor
28L, while the control unit 38R may continue brain wave
measurement by the first right brain wave sensor 26R and
the second right brain wave sensor 28R. In this case,
information indicating a brain wave measurement result
obtained by the right-side earphone umt 16R 1s transmitted
from the earphone device 10 to the terminal device 12.
During the charging of the battery 56, the brain wave
measurement result obtained by the left-side earphone unit
161 provided with the battery 56 1s more susceptible to the
influence of noise arising from the charging, but the brain
wave measurement result obtained by the right-side ear-
phone unit 16R not provided with a battery is less suscep-
tible to the influence of such noise. Consequently, by stop-
ping brain wave measurement by the left-side earphone unit
161 and transmitting information indicating the brain wave
measurement result obtained by the right-side earphone unit
16R to the terminal device 12, a brain wave measurement
result that 1s less influenced by noise arising from charging
1s given to the terminal device 12. Obviously, brain wave
measurement by the left-side earphone unit 161 may also be
continued even during the charging of the battery 36. In this
case, brain waves are obtained using the measurement result
obtained by the right-side earphone unit 16R, without using
the measurement result obtained by the left-side earphone
unit 16L.. For example, information indicating the measure-
ment result obtained by the left-side earphone unit 161 may
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not be transmitted from the earphone device 10 to the
terminal device 12, or may not be used during brain wave
analysis.

Hereinatter, a configuration of the terminal device 12 will

be described 1n detail with reference to FIG. 19. FIG. 19 1s
a Tunction block diagram of the terminal device 12.
The communication unit 60 1s a communication interface,
and 1ncludes a function of transmitting data to other devices,
and a function of recerving data from other devices. The
communication unit 60 includes a wireless communication
function, for example. For the communication scheme,
short-range wireless communication such as Bluetooth,
infrared communication, visible light communication, Wi-Fi
communication, or the like 1s used. The communication unit
60 may also include a wired communication function.

The communication unit 60 communicates with the ear-
phone device 10 by short-range wireless communication (for
example, Bluetooth), for example. Described more specifi-
cally, by short-range wireless communication, the commu-
nication unit 60 transmits a signal expressing sound to be
emitted from the left-side speaker unit 20L to the commu-
nication unit 541 of the left-side speaker unit 20L, and
transmits a signal expressing sound to be emitted from the
right-side speaker unit 20R to the communication unit 54R
of the night-side speaker unit 20R. Additionally, by short-
range wireless communication, the communication unit 60
receives mformation indicating a brain wave measurement
result from the earphone device 10. Note that the terminal
device 12 may also be used 1n combination with earphones
or a brain wave measuring device other than the earphone
device 10. In this case, the terminal device 12 may receive
information indicating a brain wave measurement result
from such a brain wave measuring device, and transmit

sound signals to the earphone device 10 or other earphones.

In addition, the communication unit 60 communicates
with other devices via the commumication link N by a
wireless communication function such as Wi-Fi1, or by a
wired communication function. The communication unit 60
transmits and receives information over the Internet, for
example. Via the communication link N, the communication
unmit 60 may download music data or receive music data in
a streaming format from the music delivery server 14.

The storage unit 62 1s a storage device such as a hard disk
or memory (such as an SSD, for example). The storage unit
62 stores various data, various programs, address informa-
tion 1ndicating the address of the music delivery server 14,
and the like, for example. Also, the storage unit 62 includes
a list storage unit 64.

The list storage unit 64 stores the data of one or multiple
content playlists. The content 1s music or video, for example,
and a content playlist 1s a list made up of content identifi-
cation information for identifying content. One or multiple
pieces of content are registered 1n a content playlist, and the
content playlist 1s made up of the one or multiple pieces of
content 1dentification information corresponding to the one
or multiple pieces of content.

As one example of content playlists, the list storage unit
64 stores the data of one or multiple music playlists. A music
playlist 1s a list made up of music 1dentification information
(such as a song title, an artist name, and an album name, for
example) for identifying a piece of music (song). One or
multiple pieces ol music are registered 1n a music playlist,
and the music playlist 1s made up of the one or multiple
pieces of music 1dentification mformation corresponding to
the one or multiple pieces of music. Music playlists are
created by each user, for example, and are managed 1n
association with the user. Specifically, user i1dentification
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information (such as a user ID or a user name, for example)
for identitying a user 1s associated with the data of a music
playlist. Additionally, a default music playlist may be cre-
ated 1n advance, music playlists for individual brain wave
states may be created 1n advance, and music playlists for
individual brain wave states desired by the user may be
created in advance. The data of these music playlists may be
stored 1n the list storage unit 64. The default music playlist
1s a list made up of one or multiple pieces of music
identification mformation corresponding to one or multiple
preselected pieces of music (songs). Obviously, mndividual
lists for different genres, individual lists for different artists,
lists by time era, and the like may also be created. The music
data itself may be stored 1n the storage unit 62 or 1n another
device (such as the music delivery server 14 or another
server, for example).

As one example of content playlists, the list storage unit
64 may store the data of one or multiple video playlists. A
video playlist 1s a list made up of video identification
information (such as a video title and a video creator, for
example) for identifying a video. One or multiple videos are
registered 1n a video playlist, and the video playlist 1s made
up of the one or multiple pieces of video identification
information corresponding to the one or multiple videos.
Video playlists are created by each user, for example, and are
managed 1n association with the user. Specifically, user
identification information is associated with the data of a
video playlist. Additionally, a default video playlist may be
created 1n advance, and video playlists for individual brain
wave states may be created in advance. The data of these
video playlists may be stored 1n the list storage unit 64. The
default video playlist 1s a list made up of one or multiple
pieces of video 1dentification information corresponding to
one or multiple preselected videos. Obviously, individual
lists for diflerent genres, individual lists for diflerent video
creators, lists by time era, and the like may also be created.
The video data 1tself may be stored 1n the storage unit 62 or
in another device (such as a video delivery server or another
server, for example).

Note that a content playlist containing a mix of music and
video may also be created and stored 1n the list storage unit
64.

The UI unit 66 1s a user interface, and includes a display
unit and an operating unit. The display unit 1s a display
device such as a liquid crystal display, for example. The
operating unit 1s an input device such as a touch panel, one
or more buttons, a keyboard, or a mouse, for example.
Obviously, a user interface combining a display umt and an
operating umt (for example, a touchscreen display, or a
device that displays a keyboard or the like electronically on
a display) 1s also acceptable.

The control unit 68 controls the operation of each unit of
the terminal device 12. Additionally, the control unit 68
includes a brain wave state evaluation unit 70, a list creation
unit 72, a display control unit 74, and a playback control unit
76.

The brain wave state evaluation unit 70 receives infor-
mation indicating a brain wave measurement result, and by
analyzing the brain wave measurement result (for example,
the potential difference), evaluates the user’s brain wave
state. The brain wave state 1s a state such as concentration,
relaxation, sleepiness, or alertness, for example. The brain
wave state evaluation unit 70 may also quantity the brain
wave state obtained by brain wave analysis. In some cases,
the user’s brain wave state 1s not confined to a single state,
and instead 1s a mixture of multiple brain wave states. For
example, if the brain wave state 1s a mixture of the *“con-
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centration” state and the “‘relaxation” state, the brain wave
state evaluation unit 70 quantifies each of the “degree of
concentration” and the “degree of relaxation”. Note that
publicly available technologies can be used as the method of
evaluating a brain wave state from a brain wave measure-
ment result (information indicating a potential diflerence).
For example, a brain wave state can be evaluated by
analyzing sigma waves, theta waves, alpha waves, and beta
waves obtained from a brain wave measurement result.

The brain wave state evaluation unit 70 may compute a
numerical value expressing a brain wave state per a time unit
(for example, every 1 second), or compute an average value
(time average) of numerical values expressing a brain wave
state over a predetermined time period. Additionally, the
brain wave state evaluation unit 70 may also generate a
wavelorm expressing the change over time of the numerical
value (a wavelorm expressing the change over time of the
brain wave state).

In addition, the brain wave state evaluation unit 70
associates content with the brain wave state. For example,
during the playback of music, the brain wave state evalua-
tion unit 70 evaluates the user’s brain wave state on the basis
of mnformation indicating a brain wave measurement result,
and associates that music with that brain wave state. To
obtain the change over time of the brain wave state, the brain
wave state 1s measured at individual time points during a
single song. With this arrangement, the brain wave state at
individual time points during a song can be specified.

The brain wave state evaluation unit 70 associates music
identification nformation (such as a fitle, for example)
identifying a piece of music with brain wave state informa-
tion indicating the user’s brain wave state, for example. The
music 1dentification information 1s stored 1n the storage unit
62 1n association with brain wave state information. The
brain wave state information 1s information indicating a
brain wave state obtained while the song 1s playing, and 1s
information indicating numerical values expressing the
brain wave state per a unit time, an average value of such
numerical values, a wavetform expressing change over time
of such numerical values, and the like, for example. The
average value 1s, for example, a time average over the tull
time period ol one song, or a partial time period (for
example, a specified time period). For example, 1n a case 1n
which the brain wave state corresponds to “concentration”,
the brain wave state mformation includes the “degree of
concentration” (a numerical value) per a umit time, the
average value thereof, a wavelorm expressing change over
time of the “degree of concentration”, and the like. Addi-
tionally, 1n a case 1 which multiple brain wave states are
mixed together, the brain wave state information includes
numerical values expressing the respective brain wave states
per a unit time, average values (time averages) of the
numerical values of the respective brain wave states, wave-
forms expressing the respective brain wave states, and the
like. For example, in a case 1 which “concentration” and
“relaxation” are mixed together as the brain wave state, the
brain wave state information includes the “degree of con-
centration” (a numerical value) per a unit time, the average
value thereof, a wavelorm expressing change over time of
the “degree of concentration”, the “degree of relaxation™ (a
numerical value) per a unit time, the average value thereof,
and a waveform expressing change over time of the “degree
of relaxation”.

The case of measuring brain waves during the playback of
video 1s also similar to the process for music, and video
identification nformation (such as a ftitle, for example)
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identifying a video 1s associated with brain wave state
information indicating the user’s brain wave state.

Note that a brain wave measurement result analyzed by
the brain wave state evaluation unit 70 may be a result
obtained by the earphone device 10, or a result obtained by >
another brain wave measuring device.

The bramn wave state evaluation unit 70 may also be
provided 1n another device, without being provided in the
terminal device 12. For example, a management server may
be included 1n the mmformation processing system, and the
brain wave state evaluation unit 70 may be provided in the
management server. In this case, the user’s brain wave state
may be evaluated by another device such as the management
server, and information indicating the brain wave state may
be transmitted from the other device to the terminal device
12. Obviously, the brain wave state evaluation unit 70 may
also be provided 1n the earphone device 10, whereby a brain
wave measurement result 1s analyzed and the brain wave
state 1s evaluated in the earphone device 10. In this case, 20
brain wave state information indicating the evaluation may
be transmitted from the earphone device 10 to the terminal
device 12.

The list creation unit 72 creates a music playlist or a video
playlist as a content playlist. The list creation unit 72 may 25
create a music playlist including the music i1dentification
information of music selected by the user or a video playlist
including video i1dentification information of video selected
by the user, or the list creation unit 72 may create music
playlists and video playlists for individual brain wave states
automatically. Obviously, the list creation unit 72 may also
create individual lists for different genres, individual lists for
different artists and video creators, lists by time era, and the
like. 15

As above, 1n a case 1n which the user’s brain wave state
1s evaluated during the playback of music, the music and the
brain wave state are associated together. In this case, the list
creation unit 72 creates a music playlist suited to the brain
wave state (a music playlist used to achieve that brain wave 4
state) on the basis of the brain wave state evaluation result.
For example, 1n a case i which the average value of
numerical values expressing a brain wave state associated
with a certain piece of music 1s equal to or greater than a
threshold value, the list creation unit 72 registers that piece 45
of music 1 a music playlist suited to that brain wave state.
For example, 1n a case in which the brain wave states
“concentration” and “relaxation™ are associated with a cer-
tain piece of music, and the “degree of concentration” 1s
equal to or greater than a threshold value while the “degree 50
of relaxation” 1s less than a threshold value, the list creation
unit 72 registers the piece of music 1n a music playlist suited
to “concentration” (a music playlist used to concentrate). In
a case 1n which the “degree of relaxation™ 1s also equal to or
greater than the threshold value, the list creation unit 72 55
registers the piece of music 1 a music playlist related to
“concentration”, and also registers the piece of music 1n a
music playlist related to “relaxation” (a music playlist used
to relax). In so doing, music playlists which are unique to the
user are created for individual brain wave states. 60

The case 1n which the user’s brain wave state 1s evaluated
during the playback of video 1s similar to the process for
music, and video playlists which are unique to the user are
created for individual brain wave states.

Note that the data of a content list may be created by 65
another device (such as a PC, a smartphone, or a music
player, for example) without being created by the list cre-
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ation umt 72, or may be created by a device such as the
music delivery server 14, a video delivery server, or a
management server.

The display control unit 74 controls the display of various
types of information. The display control unit 74 may cause
the Ul unit 66 to display information indicating a brain wave
state obtained by the brain wave state evaluation unit 70 (for
example, a numerical value or a wavelform), may cause the
UI unit 66 to display a music playlist or a video playlist, or
may cause the Ul unit 66 to display information related to a
song or a video currently playing.

The playback control unit 76 plays back content (music
and video) included 1n a content playlist.

For example, 1n a case 1n which the user 1ssues a playback
instruction specifyving a music playlist from among multiple
music playlists stored 1n the list storage unit 64, the playback
control unit 76 plays back the music (songs) registered 1n the
music playlist specified by the user. For example, the
playback control unit 76 may acquire and play back the data
of the music registered 1n the music playlist 1if such music
data 1s stored in the storage unit 62, or the playback control
unit 76 may download and play back the music data from the
music delivery server 14, play back music data streamed
from the music delivery server 14, or acquire and play back
music data from another device other than the above.
Obviously, in a case 1n which the user specifies a piece of
music (song) itsell without specitying a music playlist, the
playback control unit 76 plays back the specified piece of
music.

Additionally, 1n a case in which the user 1ssues a playback
istruction while specifying a desired brain wave state, the
playback control unit 76 plays back music (songs) causing
the user’s brain wave state to transition to or maintain the
desired brain wave state. In a case in which music and brain
wave states are associated together, the playback control unit
76 plays back music associated with the user’s desired brain
wave state. For example, the playback control unit 76 plays
back music whose numerical value (for example, average
value) expressing the desired brain wave state 1s equal to or
greater than a threshold value. To describe using a specific
example, 1n the case in which the desired brain wave state
1s “concentration”, the playback control unit 76 plays back
music associated with a “degree ol concentration” (for
example, an average value) that 1s equal to or greater than a
threshold value. The playback control unit 76 may play back
music associated with a numerical value equal to or greater
than a threshold value randomly, play back music having a
high numerical value before music having a low numerical
value, or 1I a genre or artist 1s specified, play back music
which belongs to the specified genre or artist and which 1s
associated with a numerical value equal to or greater than a
threshold value. Additionally, the playback control unit 76
may also play back music registered 1n a music playlist
suited to the desired brain wave state. For example, 1n a case
in which the desired brain wave state 1s “concentration”, the
playback control unit 76 plays back music registered 1n a
music playlist suited to “concentration” (a music playlist
used to concentrate).

During the playback of such music, brain waves likewise
are measured by the earphone device 10, the brain wave
state 1s evaluated by the brain wave state evaluation unit 70,
and the brain wave state 1s associated with the music. In a
case of playing back music already associated with a brain
wave state, the brain wave state 1s newly evaluated, and the
new brain wave state 1s also associated with the music. In
other words, the previously obtained brain wave state and
the newly obtained brain wave state are associated with the
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same music. In so doing, the brain wave obtained with each
playback 1s associated with the music as a history of the
brain wave state. With this arrangement, 1in the case in which
the user listens to the same piece of music, comparison
between past brain wave states and the current brain wave
state becomes possible. Obviously, the brain wave state
obtained by the playback immediately preceding the current
playback may be associated with the music, while brain
wave states obtained even earlier may not be associated with
the music. Note that in this example, brain waves are
measured by the earphone device 10 during music playback,
but obviously brain waves may also be measured by the
carphone device 10 without playing back music or video.

In addition, the playback control unit 76 may receive
music data for sample listeming from the music delivery
server 14, and play back the music for sample listening. The
music data for sample listening 1s data provided free of
charge, for example, 1n which the playback time 1s shorter
than the playback time of fee-charging music data, and the
sound quality 1s lower than the sound quality of fee-charging
music data. During the playback of such sample music, brain
waves likewise are measured by the earphone device 10, the
brain wave state 1s evaluated by the bramn wave state
evaluation unit 70, and a numerical value or a waveform
expressing the brain wave state 1s displayed on the UI unit
66. Numerical values expressing the brain wave state
obtained during the playback of sample music may also be
presented to the user as material for judging whether to
purchase the music. As another example, a music playlist
recommended by the music delivery server 14 may be
displayed on the terminal device 12. Also, the music data for
sample listening may be the data of one or multiple songs
specified by the music delivery server 14, and may be music
data selected from one or multiple genres.

In a case of playing video, a process similar to the case of
playing music 1s conducted.

The data of a content playlist may also be stored in
another device (such as the music delivery server 14, a video
delivery server, or a management server, for example),
without being stored in the list storage unit 64. In this case,
the playback control unit 76 acquires the data of a content
playlist from another device 1n which the data of the content
playlist 1s stored, or references a content playlist stored in
another device, and plays back content included in the
content playlist.

Note that 1n a case of measuring a brain wave state during
the playback of respective pieces of music, the playback
control unit 76 plays back a part of the piece of music (song)
(for example, a portion from the beginming up to partway
through the song), and the brain wave state evaluation unit
70 evaluates the brain wave state on the basis of a brain wave
measurement result obtained during the playback. The play-
back control unit 76 and the brain wave state evaluation unit
70 may treat this playback and evaluation as a set, and
conduct this set (playback and evaluation) for multiple
pieces of music (songs). With this arrangement, respective
pieces of music are played back partially, and the brain wave
state 1s measured during the playback of each piece of
music. The list creation unit 72 may use information indi-
cating the brain wave state obtained 1n this way to create
music playlists for individual brain wave states. For
example, by conducting the above set for multiple pieces of
music in a state 1n which music playlists for individual brain
wave states do not exist, music playlists for individual brain
wave states are created easily.

The following will describe a process by the terminal
device 12 1n detail.
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After the user puts on the earphone device 10 and the
user’s brain waves are measured, information indicating the
brain wave measurement result 1s transmitted from the
carphone device 10 to the terminal device 12. The brain
wave state evaluation unit 70, by analyzing the information
indicating a brain wave measurement result transmitted from
the earphone device 10, computes a numerical value
expressing the user’s brain wave state, and generates a
wavelorm expressing the change over time of the numerical
value. The display control unit 74 causes the UI unit 66 to
display a brain wave display screen expressing the evalua-
tion and waveform.

FIG. 20 illustrates an example of a brain wave display
screen. The brain wave display screen 78 1s a screen dis-
played on the UI unit 66. On the brain wave display screen
78, wavelorms 80 and 82, and evaluation values 84 and 86
are displayed as an example. The waveform 80 1s a wave-
form expressing change over time of the user’s “degree of
concentration” as an example of a brain wave state, while
the wavelorm 82 1s a wavelorm expressing change over time
of the user’s “degree of relaxation” as an example of a brain
wave state. The wavelorms 80 and 82 are wavelorms
generated by the brain wave state evaluation unit 70. The
evaluation value 84 indicates a time average of the “degree
of concentration” (for example, a time average over a
predetermined time), while the evaluation value 86 indicates
a time average of the “degree of relaxation”. The evaluation
values 84 and 86 are values computed by the brain wave
state evaluation unit 70. In the example illustrated 1n FIG.
20, the brain wave state of “concentration” and the brain
wave state ol “relaxation” are mixed together, with each
being quantified. Obviously, only information (for example,
a numerical value) indicating a brain wave state specified by
the user may be displayed, or only mnformation indicating a
predetermined brain wave state may be displayed.

When music 1s played back by the playback control unit
76, during the playback, the user’s brain waves are measured
by the earphone device 10, and information indicating the
brain wave measurement result 1s transmitted from the
carphone device 10 to the terminal device 12. The brain
wave state evaluation unit 70 evaluates the user’s brain wave
state on the basis of the information indicating a brain wave
measurement result. The display control unit 74 causes the
UI unit 66 to display a music playback screen that displays
the music selected for playback, and to display information
indicating an evaluation result of the brain wave state on the
music playback screen.

FIG. 21 illustrates an example of a music playback screen.
The music playback screen 88 1s a screen displayed on the
UI unit 66. On the music playback screen 88, as an example,
clements such as playback operation button 1mages, a seek
bar, the elapsed time, and the song title “AAAAAAAAA”
are displayed, as indicated by the arrow 90. Also, on the
music playback screen 88, an image 92 associated with the
music being played back, evaluation values 94 and 96, and
arc-shaped evaluation bars 98 and 100 are displayed. The
data of the 1mage 92 may be stored 1n the terminal device 12,
or stored in another device such as the music delivery server
14. The evaluation value 94 1s a value indicating the user’s
“degree of concentration”, while the evaluation value 96 1s
a value mdicating the user’s “degree of relaxation™. The
evaluation values 94 and 96 may be 1nstantaneous values at
the current time, or average values from the time of the start
of playback of the song currently being played back up to the
current time. The evaluation bar 98 1s an 1mage expressing
the “degree of concentration”. The length of the evaluation
bar 98 1s a length that retlects the value of the “degree of
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concentration”, and as the value of the “degree of concen-
tration” 1ncreases, the length of the evaluation bar 98
becomes longer. The evaluation bar 100 1s an image express-
ing the “degree of relaxation”. The length of the evaluation
bar 100 1s a length that reflects the value of the “degree of
relaxation”, and as the value of the “degree of relaxation”
increases, the length of the evaluation bar 100 becomes
longer.

The brain wave state evaluation umt 70 associates music
identification information for identifying the piece of music
currently being played back with brain wave state informa-
tion indicating the brain wave state obtained during the
playback, and stores the music identification information
associated with the brain wave state information in the
storage unit 62. In this way, for each piece of music that 1s
played back, the brain wave state evaluation unit 70 stores
the music 1dentification information and the brain wave state
information 1n association with each other in the storage unit
62. The list creation umt 72 creates a music playlist for

individual brain wave states unique to the user, on the basis
of the brain wave state information associated with the
music 1dentification mformation.

For example, suppose that “60” 1s set as a threshold value
on the numerical value of a brain wave state. In the example
illustrated 1n FIG. 21, the average value of the “degree of
concentration” 1s “91”, which 1s equal to or greater than the
threshold value “60”. Thus, the list creation unit 72 registers
the music indicated 1n FIG. 21 1n a music playlist suited to
“concentration” (a music playlist used to concentrate). Note
that the value of the threshold 1s merely one example, and
another value may be used. Also, the user may also be
allowed to change the threshold value.

FIG. 22 1llustrates another example of a music playback
screen. The music playback screen 102 1s a screen displayed
on the UI unit 66. On the music playback screen 102, as an
example, elements such as playback operation button
images and the song title are displayed, as indicated by the
arrow 104. In addition, on the music playback screen 102,
waveforms 106 and 108, evaluation value information 110,
an average value 112, and a message 114 are displayed as
information indicating a brain wave state associated with the
piece of music. The piece of music may be a piece of music
specified by the user, or a piece of music selected randomly,
for example. Also, the brain wave state 1s a brain wave state
obtained previously, for example.

The wavetorm 106 1s a wavelform expressing change over
time of the user’s “degree of concentration™ as an example
of a brain wave state, while the waveform 108 1s a waveform
expressing change over time of the user’s “degree of relax-
ation” as an example of a brain wave state. The evaluation
value information 110 1s information indicating the evalu-
ation value at a specified time during the song, and indicates
the “degree of concentration” and the “degree of relaxation”™
at that time. In the example illustrated in FIG. 22, the
“degree of concentration” at that time 1s “71”, and the
“degree of relaxation™ at that time 1s “60”. Since numerical
values expressing the brain wave state are obtained per a unit
time, such a display 1s possible. It the user specifies a time
during the song, the evaluation values at that time are
displayed. With this arrangement, which brain states the user
was 1n at which times during a song are presented to the user.
For example, the user learns a time (that 1s, a part of a song)
at which the user has a high “degree of concentration”, and
a time at which the user has a high “degree of relaxation”.
The average value 112 1s an average of the numerical value
of the brain wave state over the entire duration of one song,
or a partial time. In the example 1illustrated 1n FIG. 22, the
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average value of the “degree of concentration™ 1s greater
than the average value of the “degree of relaxation”, and
thus the average value 77" of the “degree of concentration”™
1s displayed. Also, since the average value 1s equal to or
greater than the threshold value, the user 1s evaluated to have
good concentration, and such a message 114 1s displayed.
Note that the average value of the “degree of relaxation”
may also be computed and displayed.

Note that a timer function may also be provided. For
example, 11 a desired brain wave state (such as concentration
or relaxation, for example) and a length of time are specified
by the user, the playback control unit 76 controls the
playback of music so that the user’s brain wave state 1s
maintained in the desired brain wave state for the duration
of the specified time. Multiple candidate lengths of time may
be predetermined, and the user may specily a desired length
of time from among the multiple candidates, or the user may
specily an arbitrary desired length of time.

Heremaiter, a music playlist suited to a brain wave state
will be described 1n detail with reference to FIG. 23. FIG. 23
illustrates an example of a playlist screen. The playlist
screen 116 1s a screen displayed on the Ul umt 66. For
example, 11 the user specifies a music playlist from among
one or multiple music playlists, the display control unit 74
causes the UI unit 66 to display the playlist screen 116, and
to display information related to the music included 1n the
music playlist specified by the user on the playlist screen
116. In a case 1n which the user specifies a desired brain
wave state, the display control unit 74 may also display
information related to music included 1 a music playlist
suited to the desired brain wave state on the playlist screen
116.

In the example 1llustrated 1n FIG. 23, information related
to music registered 1n a music playlist suited to the “con-
centration” brain wave state (that 1s, a concentration playlist)
1s displayed. The concentration playlist 1s a list in which 1s
registered one or multiple pieces ol music associated with a
“degree of concentration” equal to or greater than a thresh-
old value.

On the playlist screen 116, an evaluation value 118
associated with the currently selected song (piece of music)
in the concentration playlist, an evaluation value 120 asso-
ciated with the next song, and an evaluation value 122
associated with the previous song are displayed, for
example. The evaluation values 118, 120, and 122 express
the “degree of concentration”. For example, the degree of
concentration associated with the currently selected song 1s
“91”, and a message indicating that the song has helped the
user to concentrate 1s displayed. Also, an image having a
shape corresponding to the magnitude of the degree of
concentration 1s also displayed. Also, the fitle
“AAAAAAAAA” of the currently selected song 1s dis-
played.

In addition, wavetorms 124 and 126 as well as evaluation
value mformation 128 are displayed. This 1s information
indicating the brain wave states associated with the currently
selected song. The wavetorm 124 1s a wavelorm expressing,
the change over time of the “degree of concentration”, while
the wavelorm 126 1s a wavelorm expressing the change over
time of the “degree of relaxation”. Also, the evaluation value
information 128 is information indicating the evaluation
values at a specified time during the selected song, and
indicates the “degree of concentration™ and the “degree of
relaxation” at that time.

Additionally, a playlist evaluation value 130 1s displayed.
The playlist evaluation value 130 1s an evaluation value of
the “degree of concentration” for all songs (all pieces of
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music) registered 1n the concentration playlist, and 1s an
average value of the numerical values (average values) of
the degree of concentration for all songs, for example. In the
example illustrated 1n FIG. 23, the playlist evaluation value
130 1s “85”. Note that the playlist evaluation value 130 1s
computed by the list creation unit 72.

Additionally, the playback control unit 76 may also play
back music while changing the order of the respective pieces
of music (songs) mcluded 1n a music playlist, so that the
user’s brain wave state transitions to or maintains a desired
brain wave state. For example, the playback control unit 76
plays back pieces of music from a music playlist suited to
the desired brain wave state, 1n order of the pieces of music
having the highest numerical value expressing the desired
brain wave state. In the above example, the playback control
unit 76 plays back songs from among all songs registered in
the concentration playlist, 1n order of the songs having the
highest “degree of concentration”™ evaluation value.

FIG. 24 illustrates another playlist screen. The playlist
screen 132 1s a screen displayed on the Ul umt 66. On the
playlist screen 132, as an example, information related to
music registered in a music playlist suited to the “concen-
tration” brain wave state (that 1s, a concentration playlist) 1s
displayed.

On the playlist screen 132, an evaluation value 134
associated with the currently selected song in the concen-
tration playlist, an evaluation value 136 associated with the
next song, and an evaluation value 138 associated with the
previous song are displayed, for example. The evaluation
values 134, 136, and 136 express the degree of concentra-
tion. For example, the degree of concentration associated
with the currently selected song 1s 91”7, and a message
indicating that the song has helped the user to concentrate 1s
displayed. In addition, an image related to the song or an
image having a shape corresponding to the magnitude of the
degree of concentration 1s also displayed. Also, the fitle
“AAAAAAAAA” of the currently selected song i1s dis-
played.

Also, similarly to the example illustrated in FIG. 23,
wavelorms 140 and 142 as well as evaluation value nfor-
mation 144 are displayed. This 1s information indicating the
brain wave states associated with the currently selected
song. The waveform 140 1s a wavelorm expressing the
change over time of the “degree of concentration”, while the
wavelorm 142 1s a wavelorm expressing the change over
time of the “degree of relaxation”. Also, the evaluation value
information 144 1s information indicating the evaluation
values at a specified time during the selected song, and
indicates the “degree ol concentration” and the “degree of
relaxation” at that time. Also, similarly to the example
illustrated 1 FIG. 23, a playlist evaluation value 146 is
displayed.

Additionally, comparison result information 148 is dis-
played. The comparison result information 148 corresponds
to an example of information indicating a result of music
playback with respect to the brain wave state, and 1s 1nfor-
mation indicating the result of a comparison between a
playlist evaluation value at the current time and a playlist
evaluation value at a previous time. As described above, one
or multiple brain wave states obtained in the past are
associated with each piece of music (song) as a history, and
by using the history, the above comparison 1s made. The
comparison 1s made by the list creation unit 72, for example.
For example, in units of days, weeks, months, years, or a
period of time specified by the user, the playlist evaluation
value at the current time (such as the playlist evaluation
value for today, the playlist evaluation value for this week,
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the playlist evaluation value for this month, or the playlist
evaluation value for this year, for example) 1s compared to
the playlist evaluation value at a previous time (such as the
playlist evaluation value for yesterday, the playlist evalua-
tion value for last week, the playlist evaluation value for last
month, or the playlist evaluation value for last year, for
example), and information indicating the comparison result
1s displayed. In the example illustrated in FIG. 24, the
playlist evaluation value 1s up 5 points since last week. In
this way, by displaying a comparison result, the user 1s able
to learn the diflerence between a previous brain wave state
and a current brain wave state, and utilize the system while
having fun.

In addition, for each piece of music, the brain wave state
evaluation unit 70 may compute the difference between a
numerical value expressing the brain wave state during the
previous playback and a numerical value expressing the
brain wave state during the current playback, and 1n accor-
dance with the difference, the list creation unit 72 may
change the playback order of the respective pieces of music
in a music playlist. This difference corresponds to an
example of an eflect of music playback on a brain wave
state. For example, as the numerical value for a piece of
music increases, the list creation unit 72 sets that piece of
music to a higher rank in the playback order of the music
playlist. For example, for multiple pieces of music included
in a music playlist suited to the same brain wave state (for
example, a music playlist used to concentrate), pieces of
music having a greater increase 1n numerical value are set to
higher ranks 1n the playback order. The display control unit
74 may also cause the Ul unit 66 to display information
indicating the difference obtained for each piece of music.
The brain wave state evaluation unit 70 may also compute
the above difference for each piece of music with respect to
a brain wave state desired by the user, and the list creation
umt 72 may change the playback order of the respective
pieces of music 1n a music playlist suited to the desired brain
wave state 1 accordance with the difference.

In addition, the brain wave state evaluation unit 70 may
also compute, for each piece of music, the time taken to
transition to the desired brain wave state from the beginning
of listening (transition time) as an example of an eflect of
music playback on a brain wave state. The display control
umt 74 may also cause the Ul unit 66 to display information
indicating the transition time for each piece of music. Also,
the list creation unit 72 sets pieces of music having a shorter
transition time to higher ranks in the playback order of a
music playlist. For example, for multiple pieces of music
included 1n a music playlist suited to the same brain wave
state (for example, a music playlist used to concentrate),
pieces of music having a shorter transition time are set to
higher ranks 1n the playback order. With this arrangement,
the pieces of music having a greater eflect on the brain wave
state are played back earlier, and thus compared to a case of
playing back pieces of music having a lesser eflect earlier,
the user’s brain wave state transitions to the desired brain
wave state 1n a shorter amount of time. The brain wave state
evaluation unit 70 may also compute the transition time for
cach piece of music with respect to a brain wave state
desired by the user, and the list creation unit 72 may change
the playback order of the respective pieces ol music 1n a
music playlist suited to the desired brain wave state in
accordance with the transition time.

In addition, the brain wave state evaluation unit 70 may
also compute, for each piece of music, the length of time that
the desired brain wave state 1s sustained (length of sustained
time) as an example of an effect of music playback on a brain
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wave state. The display control unit 74 may also cause the
UI unmit 66 to display information indicating the sustained
time for each piece of music. Also, the list creation unit 72
sets pieces ol music having a longer sustained time to higher
ranks in the playback order of a music playlist. For example,
for multiple pieces of music mcluded 1 a music playlist
suited to the same brain wave state (for example, a music
playlist used to concentrate), pieces of music having a longer
sustained time are set to higher ranks in the playback order.
With this arrangement, the pieces of music having a greater
ellect on the brain wave state are played back earlier, and
thus compared to a case of playing back pieces of music
having a lesser etlect earlier, the desired brain wave state 1s
maintained more easily for a longer period of time. The brain
wave state evaluation unit 70 may also compute the sus-
tained time for each piece of music with respect to a brain
wave state desired by the user, and the list creation unit 72
may change the playback order of the respective pieces of
music 1 a music playlist suited to the desired brain wave
state 1n accordance with the sustained time.

As described above, an eflect of music playback on a
brain wave state (for example, a comparison result between
playlist evaluation values, or a difference between numerical
values, a transition time, or a sustained time for each piece
of music) 1s obtained. Since the music playback eflect is
obtained for each user, the music playback eflect may be
shared among multiple users, or multiple users may compete
with each other 1n terms of the music playback eflect. For
example, a management server 1s included 1n the informa-
tion processing system, and information indicating the
music playback eflect for each user 1s transmitted from the
terminal device 12 of each user to the management server.
The management server associates a ranking corresponding
to the music playback eflect for each user with each user, and
transmits information indicating the ranking of each user to
the terminal device 12 of each user. The ranking of each user
1s displayed on the UI unit 66 of the terminal device 12 of
cach user. With this arrangement, a sense of competition 1s
produced among multiple users, and each user 1s able to
utilize the system of the present exemplary embodiment
while having fun. Additionally, information indicating the
music playback eflect for each user may be transmitted to
the terminal device 12 of other users by either going through
or not going through the management server, and may be
displayed on the Ul unit 66 of the terminal device 12. With
this arrangement, a user 1s able to learn of the eflects on
other uses, and 1s able to utilize the system of the present
exemplary embodiment while having fun.

In addition, information indicating the brain wave state of
cach user may be transmitted from the terminal device 12 of
cach user to a management server included in the informa-
tion processing system, and the management server may
manage and control the brain wave state of each user. For
example, the management server may transmit, to the ter-
minal device 12 of each user, music causing the brain wave
state of each user to transition to or maintain a specific brain
wave state. For example, to enable employees at a work-
place to relax, the management server may transmit, to the
terminal device 12 of each user, music causing the brain
wave state of each employee to transition to or maintain
“relaxation”. At this point, the management server may also
transmit different music to the respective terminal devices
12 of individual users.

According to the present exemplary embodiment, music
causing the user’s brain wave state to transition to or
maintain a desired brain wave state 1s played back, and thus
music enabling the user to reach a desired state can be
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played back. The music enabling the user to reach a desired
state may be different for each user in some cases. According,
to the present exemplary embodiment, by evaluating the
brain wave state and controlling the playback of music using
the evaluation result, different music enabling individual
users to reach a desired state can be played back for each
users. For example, music matching each user’s tastes can
be played back.

Coordination with Music Delivery Service

Heremnaiter, coordination with a music delivery service
will be described in detail. The playback control unit 76
receives music data for sample listening from the music
delivery server 14, and plays back the music for sample
listening. At this point, brain waves likewise are measured
by the earphone device 10, the brain wave state 1s evaluated
by the brain wave state evaluation unit 70, and an evaluation
result (for example, a numerical value or a waveform) 1s
displayed. On the basis of the brain wave state during the
playback of the sample music, the control unit 68 determines
whether or not to add that music to the user’s music playlist.
The display control unit 74 causes the UI umt 66 to display
information 1ndicating the determination result. For
example, 1n a case 1n which a numerical value expressing the
brain wave state 1s a threshold value or greater, the music 1s
determined to be a target of inclusion, and a message
indicating this determination 1s displayed. For example, 1n a
case 1n which the “degree of concentration” becomes equal
to or greater than a threshold value during the playback of
a certain piece of sample music, that piece of music 1s
displayed as music suitable for concentration. In other
words, that piece of music 1s recommended as music to use
for concentration. With this arrangement, the user i1s pro-
vided with mformation which aids the user in judging
whether or not to purchase music data. For example, music
matching the user’s tastes 1s presented to the user.

In addition, different sample music for individual brain
wave states may be prepared 1n advance, the music delivery
server 14 may transmit music data for sample listening
which 1s associated with a brain wave state specified by the
user to the terminal device 12, and the terminal device 12
may play back the sample music. For example, music for
concentration, music for relaxation, and the like 1s prepared
as sample music, and 11 the user desires “concentration” as
the brain wave state, the music for concentration 1s played
back as the sample music. During playback, if the “degree
of concentration” becomes equal to or greater than a thresh-
old value, the music that the user i1s currently sampling 1s
recommended as music that raises that user’s degree of
concentration. The display control unit 74 causes the UI unit
66 to display information indicating the recommendation.

With this arrangement, the user easily learns which pieces of
music enable him or her to obtain a desired brain wave state.

Note that in the music delivery service, the price of each
piece of music may also be changed 1n accordance with the
cellect of music playback on the bramn wave state (for
example, a comparison result between playlist evaluation
values, or a difference between numerical values, a transi-
tion time, or a sustained time for each piece of music). For
example, the price may be raised for music having a greater
cllect. For example, mformation indicating the eflect of
music playback on each user is transmitted from the terminal
device 12 of each user to the music delivery server 14, and
the music delivery server 14 applies statistical processing,
(such as a simple average or a weighted average, for
example) on the eflect of music playback on each user to
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decide the price of each piece of music in accordance with
the value obtained by the application of statistical process-
ng.

A system according to the present exemplary embodiment
may coordinate with one music delivery service, or coordi-
nate with multiple music delivery services. In the case of
coordinating with multiple music delivery services, the
music delivery service may be switched to enable usage of
cach music delivery service. Also, in a case in which
multiple music delivery services are consolidated to provide
a single music delivery service, the single consolidated
music delivery service may be used.

In addition, the sample listening of music may be made
available when the user puts on the earphone device 10 and
the user’s brain waves are measured. For example, listening
1s made available when imnformation indicating a brain wave
measurement result obtained by the measurement 1s trans-
mitted from the terminal device 12 to the music delivery
server 14, whereby music data for sample listening 1s
transmitted from the music delivery server 14 to the terminal
device 12, and music for sample listening 1s played back.
With this arrangement, usage of the earphone device 10 1s
encouraged compared to a case 1n which sample listening 1s
made available even when the earphone device 10 1s not
being used.

Note that the playback control unit 76 may also play back
music while altering the volume of the music, arranging the
music, or altering the playback speed of the music, in
accordance with the user’s brain wave state. Even the same
song gives the user a diflerent impression depending on the
volume, arrangement, and speed, and thus the brain wave
state may also change. The playback control unit 76 alters
the volume of music being played back, arranges the music,
or alters the playback speed so that the user’s brain wave
state during the music playback more closely approaches the
desired brain wave state, or in other words, so that the
numerical value expressing the desired brain wave state goes
higher.

Exemplary Modification 1

Hereinafter, Exemplary Modification 1 of a music play-
back list will be described with reference to FIGS. 25 and
26. FIG. 25 1illustrates an example ol a parameter input
screen, while FIG. 26 illustrates an example of a music
playback screen.

First, a parameter mput screen will be described with
reference to FIG. 25. The parameter mput screen 150 1s a
screen displayed on the UI umt 66. For example, 11 the user
1ssues an instruction to display the parameter input screen
150, the display control unit 74 causes the UI unit 66 to
display the parameter mnput screen 150. On the parameter
input screen 150, mput fields 152 and 154 are displayed. The
input field 152 1s a field for mnputting information indicating
a “desired brain wave state”, while the mput field 154 1s a
field for inputting information indicating a “location”. As an
example, the input field 152 1s a pull-down menu displaying
a list of candidates for the “desired brain wave state”, while
the 1nput field 154 1s a pull-down menu displaying a list of
candidates for the “location”. Obviously, the user may also
directly mput a text string indicating a desired brain wave
state and a text string indicating a location. In the example
illustrated 1n FIG. 25, “concentration” 1s specified as the
“desired brain wave state”, and “jazz cale’ 1s specified as the
“location”. In other words, the user’s desire 1s to “concen-
trate 1n a jazz cale”.

The display control unit 74 causes the Ul unit 66 to
display a music playlist including music associated with the
specified desired brain wave state and location. In the
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example 1llustrated 1n FIG. 25, music 1dentification infor-
mation (such as song ftitles, for example) registered in the
music playlist are displayed 1n a song display field 156.
Hereinafter, music associated with a brain wave state and a
location will be described 1n detail.

In the exemplary modification, a piece ol music (song), a
brain wave state during the playback of that piece of music,
and a location where that piece of music 1s played back are
associated with each other. As above, a brain wave state 1s
associated with each piece of music. The location where a
piece of music 1s played back 1s specified by a Global
Positioning System (GPS) function, for example. For
example, mm a case in which the playback device (for
example, the terminal device 12) 1s provided with a GPS
function, and music 1s played back by the playback device,
position information about the playback device during the
playback 1s acquired by the GPS function, while in addition,
a brain wave measurement result 1s obtained by the earphone
device 10. In so doing, a piece of music, the position of the
playback device playing back that piece of music, and the
user’s brain wave state during the playback are obtained, and
the brain wave state evaluation unit 70 stores the music
identification information of that piece of music, informa-
tion 1ndicating the position (position mmformation) and the
brain wave state mformation in association with each other
in the storage unit 62. With this arrangement, when a brain
wave state and a location are specified, music associated
with the specified brain wave state and location, or 1n other
words, music by which the specified brain wave state 1s
obtained at the specified location, 1s determined.

The list creation umt 72 creates music playlists for
individual brain wave states and individual locations, i1n
accordance with the associations of music identification
information, position information, and brain wave state
information. The display control unit 74 causes the UI unit
66 to display a music playlist including music associated
with the specified brain wave state and location. In the
example 1llustrated i FIG. 25, since “‘concentration™ 1s
specified as the “desired brain wave state”, and *“jazz cate”
1s specified as the “location”, the display control unit 74
causes the Ul unit 66 to display a music playlist including
music associated with the brain wave state “concentration”
and the location “jazz cate”. This music playlist may be
considered a list suitable for concentrating 1n a jazz cafe.

Note that an 1mitial playlist in which music, a location, and
a brain wave state estimated to be obtained by playing back
the music at that location are pre-associated may be precre-
ated, and the initial music playlist may be used. In this case,
the display control unit 74 causes the Ul unit 66 to display
the mitial music playlist associated with the specified brain
wave state and location.

On the parameter iput screen 150, a Play button image
158 1s displayed, and 11 the Play button image 158 1s pressed
by the user, the screen transitions to the music playback
screen 160 illustrated in FIG. 26. The music playback screen
160 1s a screen for playing back the music included 1n a
music playlist selected as described above (for example, a
music playhst suitable for concentrating in a jazz cafe). On
the music playback screen 160, information 162 indicating
the brain wave state associated with the song to be played
back 1s displayed. The information 162 1s an image having
a shape that corresponds to a numerical value, for example.
On the music playback screen 160, a Play button image 164
1s displayed, and 1f the Play button image 164 1s pressed by
the user, the song to be played back 1s played back.

Note that button images 166 and 168 expressing brain
wave states are displayed on the music playback screen 160,
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and 11 the user presses one of the button 1mages, the display
control unit 74 causes the Ul unit 66 to display a music
playlist for the brain wave state associated with that button
image. The button 1image 166 1s an 1mage associated with the
brain wave state “concentration”, while the button image °
168 1s an 1mage associated with the brain wave state
“relaxation”. In the examples 1llustrated 1n FIGS. 25 and 26,
“concentration” 1s specified as the brain wave state. In this
state, 1 the user presses the button 1image 168, the display
control unit 74 causes the Ul unmit 66 to display a music
playlist including music associated with the brain wave state
“relaxation” and the location “jazz cafe”. In so doing, the
user 1s able to switch to a desired brain wave state.

According to Exemplary Modification 1, music causing
the user’s brain wave state to transition to or maintain a
desired brain wave state 1s played back at a location speci-
fied by the user.

Note that the playback control unit 76 may also play back
music suited to the user’s current location by utilizing »¢
position information. For example, current position infor-
mation about the terminal device 12 1s acquired by the
terminal device 12, and the playback control unit 76 plays
back music associated with a brain wave state desired by the
user, and the position. For example, music suited to desk 25
work, music suited to work outdoors, or the like 1s played

back.

In the example illustrated in FIG. 25, the user specifies
both a desired brain wave state and a location, but the user
may also specily only one of the two. In this case, the display
control unit 74 causes the Ul unit 66 to display a music
playlist suited to that one. For example, 1n a case 1in which
the user specifies a desired brain wave state, the display
control unit 74 causes the Ul unit 66 to display a music
playlist 1n which 1s registered music associated with the
desired brain wave state, whereas 1n a case 1n which the user
specifies a location, the display control unit 74 causes the Ul
unit 66 to display a music playlist 1n which 1s registered
music associated with the location. 40
Exemplary Modification 2

Hereinafter, Exemplary Modification 2 will be described

with reference to FIG. 27. FIG. 27 1illustrates an example of
a list selection screen.

In Exemplary Modification 2, the music playlists of other 45
users may also be displayed. FI1G. 27 illustrates an example
of such a display. If the user 1ssues an 1nstruction to display
a music playlist, the display control unit 74 causes the Ul
unit 66 to display a list selection screen 170 on which music
playlists are displayed. In the example illustrated 1n FIG. 27, 50
a music playlist called “My Best”, a music playlist called
“Recommendation”, and a music playlist called * . . .
Selection” are displayed on the list selection screen 170.
These music playlists are lists made up of pieces of music
(songs) associated with the user’s desired brain wave state. 55
The “My Best” list 1s a list that imncludes music selected by
the user personally. The “Recommendation™ list 1s a list
recommended by another user. The . . . Selection” list 1s a
list that includes music selected by users of a specific
occupation, industry sector, gender, age, or the like. In 60
addition, a list by a celebrity may be created, and such a list
may be displayed.

For example, music playlists are uploaded from the ter-
minal device 12 to the music delivery server 14 by a manual
operation or automatically. With this arrangement, music 65
playlists by respective users (such as music playlists for
individual brain wave states, and music playlists including
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music selected personally by each user, for example) are sent
to the music delivery server 14 and managed by the music

delivery server 14.

For example, 11 a user specifies a desired brain wave state,
information indicating the desired brain wave state 1s trans-
mitted from the terminal device 12 to the music delivery
server 14, and the music delivery server 14 transmits data
indicating a music playlist suited to the desired brain wave
state to the terminal device 12. As described above, the
music playlist may be a music playlist recommended by
another user, or the like.

If the user selects a music playlist and presses a Play
button 1mage on the list selection screen 170, the songs
included in that music playlist are played back.

According to Exemplary Modification 2, music can be
played back 1n accordance with a music playlist by another
user, and thus the range of selection for music playlists
becomes broader compared to the case of using only one’s
own music playlists.

Note that button images 172 and 174 expressing brain
wave states are displayed on the list selection screen 170,
and 11 the user presses one of the button 1mages, the display
control unit 74 causes the Ul unit 66 to display a music
playlist for the brain wave state associated with that button
image. The button image 172 1s an 1mage associated with the
brain wave state “concentration”, while the button image
174 1s an 1mage associated with the bramn wave state
“relaxation”. In the example illustrated in FIG. 27, “con-
centration” 1s specified as the brain wave state. In this state,
il the user presses the button 1mage 174, the display control
umt 74 causes the Ul unmit 66 to display a music playlist
including music associated with the brain wave state “relax-
ation”. In so doing, the user 1s able to switch to a desired
brain wave state.

Also, similarly to Exemplary Modification 1, 1n a case 1n
which the user specifies a desired brain wave state and a
location, music playlists suited to the desired brain wave
state and the location may be displayed.

OTHER EXEMPLARY EMBODIMENTS

Hereinatter, other exemplary embodiments will be
described. If the user uses the terminal device 12 to 1ssue an
instruction to connect to the earphone device 10, the termi-
nal device 12 communicates with the earphone device 10 by
short-range wireless communication (for example, Blu-
ctooth), for example, thereby connecting the earphone
device 10 and the terminal device 12 by short-range wireless
communication. If the user puts on the earphone device 10,
brain waves are measured by the earphone device 10. FIG.
28 illustrates an example of a brain wave display screen
displayed on the Ul unit 66 of the terminal device 12 at this
point. On a brain wave display screen 176, an image 178
corresponding to the earphone device 10, a message 1ndi-
cating that the earphone device 10 1s connected to the
terminal device 12, a brain wave measurement result (for
example, Concentration: 18% and Relaxation: 72%), and the
like are displayed. In this state, 1f music 1s played back, the
brain waves during the playback are measured as described
carlier. At thus point, the images 1illustrated 1n FIG. 21 or
FIG. 22 are displayed on the UI unit 66 of the terminal
device 12, for example. For example, 1f one or multiple
pieces ol music for sample listening are played back, brain
wave are measured for each piece of music, and the mea-
surement results are recorded.

In addition, information indicating the brain wave mea-
surement state may also be displayed. FIG. 29 1llustrates an
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example of such a display. A brain wave display screen 180
1s displayed on the UI unit 66 of the terminal device 12,
similar to the braimn wave display screen 176 described
above. On the brain wave display screen 180, an 1mage 178
corresponding to the earphone device 10 1s displayed
together with a mark 182 that acts as an 1mage expressing
the brain wave measurement state. The display control unit
74 changes the display mode of the mark 182 (such as the
color, shape, or size, for example) in accordance with the
brain wave measurement state. In the example 1llustrated in
FIG. 29, the color of the mark 182 changes 1n accordance
with the brain wave measurement state. For example, in a
case 1n which brain waves are being measured normally, the
mark 182 1s displayed 1n a green color. In a case in which
brain waves are not being measured normally, the mark 182
1s displayed 1n a red color. In a case 1n which the earphone
device 10 1s not connected to the earphone device 10 (for
example, 1n the case of connecting by Bluetooth, when the
carphone device 10 and the terminal device 12 are not
paired), the mark 182 1s displayed without lighting up. For
example, 1n a case in which the potential difference returned
as the brain wave measurement result corresponds to a noise
level (for example, less than a threshold value), the brain
waves are treated as not being measured normally, and the
mark 182 1s displayed 1n a red color. In a case in which the
potential difference 1s equal to or greater than the threshold
value, the brain waves are treated as being measured nor-
mally, and the mark 182 1s displayed 1n a green color. In this
way, by displaying information indicating the brain wave
measurement state, the user 1s able to correct the wearing
position of the earphone device 10, and as a result, the brain
wave state can be measured more accurately.

FIG. 30 illustrates an example of the display of a brain
wave measurement result. A measurement result screen 184
1s displayed on the UI unit 66 of the terminal device 12 after
or during brain wave measurement, or the like. On the
measurement result screen 184, as an example, the duration
over which a numerical value expressing a brain wave state
stayed equal to or greater than a predetermined threshold
value 1s indicated. The threshold value 1s 50% as an
example. Obviously, the value 1s not limited to this example,
and a different value may be used, or the user may set an
arbitrary value. In the example illustrated in FIG. 29, the
duration over which the degree of concentration stayed
equal to or greater than 50% 1s “15 seconds”, while the
duration over which the degree of relaxation stayed equal to
or greater than 50% 1s “27 seconds”. These values may be
results measured during the playback of music or video, or
may be results measured without playing back music or
video, for example.

Hereinafter, an example of an operation when adding
music to a music playlist will be described with reference to
FIG. 31. FIG. 31 illustrates an example of a music display
screen. The music display screen 186 1s displayed on the Ul
unit 66 of the terminal device 12. On the music display
screen 186, information related to music specified by the
user may be displayed, or information related to music
selected randomly may be displayed. Additionally, images
for 1ssuing a Play instruction and the like may also be
displayed. By having the user perform a so-called flick
operation while a piece of music 1s being displayed on the
music display screen 186, that piece of music 1s added to a
music playlist or removed from a music playlist. For
example, 1I the user rapidly moves an indicator such as a
finger or stylus in the direction of an arrow 188 (a direction
associated with adding to a playlist) on the music display
screen 186, the piece of music currently being displayed 1s
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added to a music playlist, whereas if the user rapidly moves
the indicator 1n the direction of an arrow 190 (a direction
associated with removing from a playlist), the piece of music
currently being displayed 1s removed from the music play-
list. For example, by having the user specily a brain wave
state associated with a music playlist and performing the
above operations, music 1s added to or removed from a
music playlist associated with that brain wave state. In the
example illustrated i FIG. 31, “concentration” 1s specified
as the brain wave state. It the user performs a tlick operation
in the direction of the arrow 188, the piece of music
currently being displayed 1s added to a “music playlist used
to concentrate”, whereas 1f the user performs a flick opera-
tion 1n the direction of the arrow 190, the piece of music
currently being displayed i1s removed from the “music
playlist used to concentrate”. Music 1s similarly added to or
removed from music playlists associated with other brain
wave states (Tor example, relaxation). With a simple opera-
tion like the above, a music playlist can be edited.

In addition, a music playlist may also be associated with
a brain wave state by a flick operation like the above. Such
an operation will be described with reference to FIG. 32.
FIG. 32 illustrates an example of a playlist screen. The
playlist screen 192 1s displayed on the UI unit 66 of the
terminal device 12. On the playlist screen 192, information
related to a music playlist specified by the user (such as the
name of the music playlist, for example) and information
related to the music playlist provided by the music delivery
service 1s displayed, for example. Additionally, 1mages for
1ssuing a Play instruction and the like may also be displayed.
By having the user perform a tlick operation while a music
playlist 1s being displayed on the playlist screen 192, a brain
wave state 1s associated with that music playlist. The asso-
ciation 1s conducted by the list creation unit 72. For example,
if the user rapidly moves an indicator in the direction of an
arrow 194 (a direction associated with relaxation) on the
playlist screen 192, “relaxation” 1s associated as the brain
wave state with the music playlist currently being displayed.
In this case, the music playlist 1s registered as a music
playlist used to relax. Also, if the user rapidly moves an
indicator 1n the direction of an arrow 196 (a direction
associated with concentration) on the playlist screen 192,
“concentration” 1s associated as the brain wave state with the
music playlist currently being displayed. In this case, the
music playlist 1s registered as a music playlist used to
concentrate. With a simple operation like the above, a brain
wave state can be associated with a music playlist. Obvi-
ously, a brain wave state may also be associated with a piece
of music by a similar operation. For example, in a case 1n
which a flick operation 1n the direction of the arrow 194 1s
performed while information related to a piece of music 1s
being displayed, “relaxation™ 1s associated as the brain wave
state with that piece of music.

The above terminal device 12 1s realized by the coopera-
tive action of hardware and software as an example. Spe-
cifically, the terminal device 12 1s provided with one or
multiple processors such as CPUs (not illustrated). By
having the one or multiple processors load and execute a
program stored 1n a storage device (not illustrated), the
functions of the respective units of the terminal device 12 are
realized. The program is stored in the storage device via a
recording medium such as a CD or DVD, for example, or
alternatively, via a communication link such as a network.
As another example, the respective units of the terminal
device 12 may be realized by hardware resources such as a
processor, an electronic circuit, or an application-specific
integrated circuit (ASIC), for example. A device such as
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memory may also be used 1n such a realization. As vet
another example, the respective units of the terminal device
12 may also be realized by a digital signal processor (DSP),
a field-programmable gate array (FPGA), or the like.

The foregoing description of the exemplary embodiments
ol the present mvention has been provided for the purposes
of 1illustration and description. It 1s not intended to be
exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations
will be apparent to practitioners skilled in the art. The
embodiments were chosen and described 1n order to best
explain the principles of the invention and 1ts practical
applications, thereby enabling others skilled in the art to
understand the invention for various embodiments and with
the various modifications as are suited to the particular use
contemplated. It 1s intended that the scope of the mmvention
be defined by the following claims and their equivalents.

What 1s claimed 1s:

1. An mformation processing device, comprising:

a recerver configured to recerve a specification of a

desired brain wave state of a user; and

a controller configured to control playback of music

configured to transition a brain wave state of the user to
the desired brain wave state or to maintain the desired
brain wave state,

wherein the controller 1s configured to control playback of

the music while changing a playback order of respec-
tive pieces ol music 1n a playlist to transition the user’s
brain wave state to the desired brain wave state or to
maintain the desired brain wave state,

wherein the controller 1s configured to execute a brain

wave state evaluation unit which computes, for each of
the respective pieces ol music 1n the playlist, a differ-
ence between a numerical value expressing a brain
wave state of the user during a previous playback of the
respective piece ol music and a numerical value
expressing the desired brain wave state, and

wherein the controller 1s configured to change the play-

back order of the respective pieces of music in the
playlist 1n response to the computed differences.

2. The information processing device according to claim
1, wherein the playlist 1s a list shareable with other users.

3. The information processing device according to claim
1, wherein the controller 1s configured to play back the
music, wherein the music 1s provided by a music delivery
service for sample listening, and wherein the controller 1s
configured to, during the playback, control a display con-
figured to display the user’s brain wave state.

4. The information processing device according to claim
3, wherein the controller 1s configured to determine whether
or not to add the music being played back to the user’s
playlist on a basis of the user’s brain wave state during the
playback, and wherein the controller 1s configured to control
a display configured to display a result of the determination.

5. The information processing device according to claim
3, wherein music 1s predetermined for individual brain wave
states,

wherein the controller 1s configured to play back music

corresponding to the desired brain wave state for
sample listening, and

wherein the controller 1s configured to, 1n response to the

user’s brain wave state during the playback correspond-
ing to the desired brain wave state, wherein the con-
troller 1s configured to control a display configured to
display an indication of the correspondence.
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6. The mformation processing device according to claim
3, wherein the music delivery service 1s a service that
delivers music for a fee, and

wherein the information processing apparatus 1s config-

ured to change a price of each piece of music 1n
accordance with an effect of music playback on the
brain wave state.

7. The mformation processing device according to claim
3, wherein the music delivery service 1s a service that
delivers music for a fee, and

wherein the controller 1s configured to control a playback

time of music for sample listening to be shorter than a
playback time of paid music.

8. The information processing device according to claim
3, wherein the music delivery service 1s a service that
delivers music for a fee, and

wherein the controller 1s configured to control a sound

quality of music for sample listening to be lower than
a sound quality of paid music.

9. The mformation processing device according to claim
3, wherein the information processing device 1s configured
to make sample listening of music available 1n response to
the user wearing a brain wave measuring device configured
to measure brain waves.

10. The information processing device according to claim
1, wherein the controller 1s configured to play back the
music while changing a volume of the music 1n accordance
with the user’s brain wave state.

11. The information processing device according to claim
1, wherein the controller 1s configured to play back the
music while arranging the music in accordance with the
user’s brain wave state.

12. The information processing device according to claim
1, wherein the controller 1s configured to control a display
configured to display a result of a comparison between an
ellect of music playback on the user’s brain wave state, and
an eflect during playback in the past.

13. The information processing device according to claim
1, wherein the controller 1s configured to control a display
configured to display a result of a comparison between an
ellect of music playback on the user’s brain wave state and
an effect of music playback on a brain wave state of another
user.

14. The information processing device according to claim
1, wherein the controller 1s configured to control playback of
the music, wherein the music 1s configured to transition the
user’s brain wave state to the desired brain wave state or to
maintain the desired brain wave state.

15. The information processing device according to claim
1, wherein the controller 1s configured to control playback of
the music conforming to a current location of the user.

16. The information processing device according to claim
1, wherein the controller 1s configured to change the play-
back order of the respective pieces of music 1n the playlist
in response to the computed differences by arranging the
playback order in order of smallest respective computed
difference.

17. A non-transitory computer-readable medium storing a
program that, in response to the program being executed by
a computer, causes the computer to execute a process for
processing mformation, the process comprising:

recerving, by a receiver, a specification of a desired brain

wave state of a user; and

controlling, by a controller, playback of music configured

to transition a brain wave state of the user to the desired
brain wave state or to maintain the desired brain wave
state,
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wherein the controlling comprises controlling playback of
the music while changing a playback order of respec-
tive pieces ol music 1n a playlist to transition the user’s
brain wave state to the desired brain wave state or to
maintain the desired brain wave state,

wherein the controlling comprises executing a brain wave
state evaluation unit which computes, for each of the
respective pieces of music in the playlist, a difference
between a numerical value expressing a brain wave
state of the user during a previous playback of the
respective piece ol music and a numerical value
expressing the desired brain wave state, and

wherein the controlling comprises changing the playback
order of the respective pieces of music 1n the playlist in
response to the computed differences.

18. An information processing device comprising:

a recewver configured to recerve a specification of a

desired brain wave state of a user; and

controller configured to control playback of music

configured to transition a brain wave state of the user to

the desired brain wave state or to maintain the desired

brain wave state,

wherein the controller 1s configured to control playback of
the music while changing a playback order of respec-
tive pieces ol music 1n a playlist to transition the user’s
brain wave state to the desired brain wave state or to
maintain the desired brain wave state,

wherein the controller 1s configured to execute a brain
wave state evaluation unit which computes, for each of
the respective pieces of music in the playlist, a transi-
tion time taken to transition to the desired brain wave
state, and

wherein the controller 1s configured to change the play-
back order of the respective pieces of music in the
playlist 1n response to the respective computed transi-

tion times.
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19. The information processing device according to claim

18, wherein the controller 1s configured to change t

1C

playback order of the respective pieces of music 1n t.

1C

playlist 1n response to the respective computed transition
times by arranging the playback order in order of shortest

respective computed transition time.
20. An information processing device comprising:
a receiver configured to receive a specification of
desired brain wave state of a user; and

d

a controller configured to control playback of music

configured to transition a brain wave state of the user

18

the desired brain wave state or to maintain the desired

brain wave state,

wherein the controller 1s configured to control playback of

music while changing a playback order of respective
pieces of music in a playlist to transition the user’s

brain wave state to the desired brain wave state or
maintain the desired brain wave state,

1O

wherein the controller 1s configured to execute a brain

wave state evaluation unit which computes, for each of

the respective pieces of music 1n the playlist, a length
of time the desired brain wave state 1s sustained, and
wherein the controller 1s configured to change the play-
back order of the respective pieces of music in the
playlist 1n response to the respective computed lengths

of time the desired brain wave state 1s sustained.

21. The information processing device according to claim

20, wheremn the controller 1s configured to change t

1C

playback order of the respective pieces of music 1n t.

playlist 1n response to the respective computed lengths of

1C

time the desired brain wave state 1s sustained by arranging
the playback order 1n order of longest respective computed

length of time the desired brain wave state 1s sustained.
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